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CONNECT-A-CORD 


CONNECTOR + CONDUCTOR + PLUG 


A new advantage 
appliance users want 
Though the Belden Connect-A-corD 
is a new idea, extensive surveys have 
already shown that electrical appliance 
users want its advantages. No mere 
postwar dream, it is already engi- 
neered—and it is offered now only 
after complete service tests and sur- 


veys to establish customer demand 


To simplify product assembly and add 
The Belden 


another sales feature... 


THE INTERCHANGEABLE 


Belden GuarA-cob 


Detachable at both plug end and appliance end and easily 
interchangeable, Belde en Connect-A-corDs simplify assembly, 
packing, and display —and add another effective sales feat- 
ure to your newly designed electrical appliances. Available 
in various lengths (and i 


in matching colors, too), they end 
the nuisances of too-short-to-reach cords and unsightly 


tangled coils of extra lengths. And consistent national 
advertising pre-sells your customers on these advantages. 
Need for costly dealer cord repair services is eliminated 
with Connect-A-corDs, and, as with all other Belden 
electrical cords, complete freedom from Corditis is as- 
sured, Write for complete information on the Connect 


A-corD today. Belden Manufacturing Co, 4633 W 
Van Buren St., Chicago 44, IIl. 
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Nothing Rolls Lite a Bald... ° 


...and it looks as if the hungry gentle- 
man above just can’t digest that funda- 
mental fact. 


But, the fact that “nothing rolls like a ball’’ 
has been digested by machine designers. The 
simplicity of the ball bearing—which carries 
the loads on free-rolling, tough steel balls — 
is the answer to many a 64-Méillion Dollar 
Question. 


Higher speeds, heavier load capacities, greater 


There is more for you in New 
Departure Ball Bearings than 
steel and precision. Advanced 
engineering and a desire to 
serve are tangible plus values. 


rigidity —in literally millions of applications— 
conclusively demonstrate the unique fitness of 
New Departure Ball Bearings for the new 
scheme of things mechanical. 


We believe no other bearing has as many ad- 
vantages as the ball bearing. Partic- 
ularly the ball bearing backed by 
the technical skill, long experience 
and meticulous manufacturing 
methods of New Departure. 


NEW DEPARTURE 


BALL BEARINGS 
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BODINE 


OFFERS... 


GREATEST NUMBER OF 
STANDARD MOTOR SPECIFICATIONS 


Sleeve or ball bearing 


Thoroughly dependable 


A 


Quiet running 


Compact 


Machine designers, appliance manufacturers, and instrument makers 
can profit from Bodine’s wide selection of standard fractional horsepower 
motors when reconverting to civilian production. The Bodine line com- 
prises over 3,000 aaubeale motor frames, sizes, and windings. 


With this wide Bodine selection there is no waiting for special frames 
to meet unusual space requirements . . . no special windings . . . no design- 
ing of special gear ratios, because Bodine’s speed reducer type motors 
alone exceed 2,000 combinations. There is a standard Bodine motor to 
meet almost every space and service requirement. 

Also—one other important consideration: The Bodine engineer is ready 


to help you in problems of motor application. His service is available 
without obligation. 


BODINE ELECTRIC COMPANY 


2256 W. OHIO ST., CHICAGO 12, ILL. 


A SIGNAL “SCANNER” 
THAT TRANSMITS PICTURES 


Transmitting pictures by wire or radio is done by a signal “scanner.” 
A photoelectric cell picks up light and dark reflections from the original 
copy as it is scanned on a revolving cylinder. 

The contrasting reflections are transmitted as impulses and are received 
by a somewhat similar instrument at the receiving station. 


For accurate reproduction, the revolving cylinders of both sending and 
receiving instruments must be perfectly synchronized. The clear repro- 
duction obtained from Alden Standard Signal Scanners is due to the 
closely synchronized mechanisms driven by Bodine speed reducer motors. 
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ON THE COVER: Use of a unique combination of electric and hydraulic controls brings 


to this automatic vertical turret lathe the flexibility of a manually operated 


.chine. For details of this postwar design, the reader is referred to Page 


ma- 
136. 











HAS EXCELLENT 


MACHINABILITY 


Men in the shop like to work with Mazlo 
Magnesium alloys. Their machines can hum 
at top speed, take big bites, maintain close 
tolerances and leave a fine finish. 

When a magnesium part needs a lot of 
machining, the saving in cost, compared to 
other metals, is substantially greater. Often, 
only the limitations of the machines them- 
selves determine how ‘fast parts can be 


turned out. Maximum production is assured. 

You'll find excellent machining character- 
istics in Mazlo Magnesium sand castings, 
permanent-mold and die castings, forgings, 
extruded shapes and plate. For information 
on magnesium products, write the Aluminum 
Company of America (Sales Agent of Mazlo 
Magnesium Products) 1715 Gulf Building, 
Pittsburgh 19, Pennsylvania. 
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REASONS 


LONG LIFE 


The superior moisture seal afforded by the molded 
phenolic case guarantees that these oil-impregnated 
capacitors will withstand the rigors of sea shipment 
and tropical service. 


SMALL SIZE 


Conforming to AWS dimension standards, the 
cases are 13/16" x 13/16” x 19/64” (CN35) and 
11/16” x 29/64” x 7/32” (CN20). 


CLOSE STACKING 


The flat, rectangular form permits side-by-side 
mounting in minimum sub-chassis space. 


SELF SUPPORTING 


Light in weight — and with solid, #18 wire leads 
— these capacitors are satisfactorily mounted by 
their connecting leads only. 


ALL POPULAR RATINGS 


Capacitances from 100 to 50,000 mmfd.; Working 
voltages from 200 to 1600 V.D.C. 


IMMEDIATE AVAILABILITY 


Large-scale production facilities — for winding, 
oil-impregnating, assembling, molding and testing 
— assure continuous delivery of these dependable 
capacitors. 


LOW COST 


Comparing favorably in cost with the paper tubu- 
lars they supersede, these non-inductive capacitors 
offer more service per penny. 
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~ Less fatigue —e 
< ~ PRODUCTION WITH A SMILE 


Modern aircraft construction exemplifies the strength and versa- 
tility of screw fasteners — and the importance of CENTERED 
DRIVING with Corbin-Phillips Screws. Thousands of screws 
must be turned up accurately and firmly, in many places where 
a ratchet or power driver could not be used. Repeated hand 
driving — even from normal positions — is fatiguing at best, but 
this fatigue can be minimized with Corbin-Phillips Screws because 
the driver never slips! The specially formed hardened steel bit 
wedges down tightly into the Corbin- Phillips Recessed Head, 
holding the screw straight while locating and driving, and en- 
abling the operator to turn it up as tight as required. 
Less fatigue means better production with a smile! 


s 


CORBIN- PHILLIPS AND CORBIN SLOTTED 


Wood Screws, Machine Screws, Hardened 
Sheet Metal Screws, Self- Tapping Machine 
Screws, Stove Bolts. Aircraft Screws to gov- 
ernment specifications . .. 

Also — Steel Drive Screws, Lag Screws, 
Cap Screws, Set Screws, Hex Semi-Finished 
Nuts, Machine Screw Nuts, Escutcheon 
Pins and Chain. 


THE CORBIN SCREW CORPORATION 


The American Hardware Corp., Successor 
NEW BRITAIN, CONN, Warehouses: New York, Chicago 
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These cold-worked 
blanks by Corbin 
are both stronger 
and much more econom- 
ical than machined 
blanks because they 
have been formed 
scientifically. 


The great saving of 
metal is obvious. But 
to divert the steel so that 
its flow is evenly 
directed through one 
or more thin sections 
requires expert skill and 
complete knowledge of 
cold-working. Otherwise 
the metal may be “‘over- 
worked,” and brittleness 
will result. 

























For your special 
parts, come where 
engineering excellence, 
functioning through 
thousands of the most 
modern machines, guar- 
antees technical results 
of the very highest 
standard. 
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acilities 
iliti 
-insuring uniform quality in 
screws, nuts and chain ... also 
establish Corbin as Headquarters 
for Precision Parts. Some of our 
vast facilities may be available 
now. Send us your blueprints and 
specifications for prompt, helpful 
study of your precision parts re- 
quirements. 
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GET THESE 2 ROLLER-SMITH FEATUR 
IN YOUR SWITCHBOARD INSTROM 
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Wha ath Back 
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printed in ; jet black on a 
Suna Pinahen all Roller-Smith switch- 


FOR EVERY SWITCHBOARD NEE | uments easy-to-read. 


Round— Surface Mounted '| The accurate calibration and careful construction and 
Rectangular—Surface or Flush Mounted design hold the instrument to an accuracy of 1%. Each 
Direct Current instrument is individually calibrated and the scale then 
Ammeters Voltmeters accurately drawn. 
Alternating Current 
Ammeters Power Factor Meters 
Voltmeters Frequency Meters 
Wattmeters Synchroscopes 


There is a mounting and style to meet individual prefer- 
ences and needs. Round cases for surface mounting. 
Rectangular cases for surface or flush mounting. A full 
range of sizes and capacities is available in each type 
case and mounting. For full information, write for 
Catalog 4220 to Department EM-5 ne 


© ROLLER SMITH 


Switthbowrd Pudtiumold 


BETHLEHEM-PENNSYLVANIA 
In Canada: Roller-Smith Marsland, Ltd., Kitchener, Ontario 


STANDARD AND PRECISION ELECTRICAL INSTRUMENTS © AIRCRAFT INSTRUMENTS * SWITCHGEAR 
AIR AND OIL CIRCUIT BREAKERS * ROTARY SWITCHES e RELAYS ° PRECISION BALANCES 





ROLLER-SMITH MARSLAND, LTD. kitchener, Canada 


In U. S. A.: Roller-Smith, Bethlehem, Pennsylvania 











ANOTHER WILCO DEVELOPMENT 






SILVER 
JACKETED WIRE 


WILCO Silver Jacketed Copper Wire now widely 
used for coils in Short Wave Radio Communi- 










cations Systems. 











PROPERTIES AND CHARACTERISTICS —WILCO Silver 
Jacketed Copper Wire—an economical non-corrosive 
wire with solid-silver characteristics—is used success- 
fully in many electronic applications, where high fre- 
quency currents are a problem. Another WILCO jacketed 
type combines great physical strength with high con- 
ductivity. A third unites stamina with highly desirable 
electrical characteristics. In fact there is almost no 
limit to WILCO facilities for combining metals of widely 
differing physical and electrical properties to meet 
individual engineering needs. 













Gold, silver, copper, brass, bronze, iron, steel, nickel, 
monel and invar, are all utilized in producing WILCO’S 


uniform, non-porous, securely bonded jacketed wire 
and rolled strip. WILCO PRODUCTS INCLUDE: 










CONSULT OUR ENGINEERING DEPARTMENT—Write °*— Precious Metal Collector Rings— 


our Engineering Department for help in developing the ae ene anecnatael 














proper application of WILCO materials to your —— hae oe Steel 

acke ire— 
— a nei Powder Metal Silver on Steel, Copper, 
SEND FOR WILCO BLUE BOOK—The Blue Book con- ial Ric emeninis 
tains charts, formulae and full descriptions of al] Thermostatic Bimetal— 
Jacketed Materials and other WILCO products. Send _— = San a. ere 
for FREE copy today. perature deflection rates Special Materials 


THE H. A. WILSON COMPANY 


105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago ¢ Detroit e Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF e THERMOMETALS 
ELECTRICAL CONTACTS e PRECIOUS METAL BIMETALLIC PRODUCTS 
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THE BROWN-BROCKMEYER CO. 


LEADING INDEPENDENT MOTOR MANUFACTURER 


GENERAL OFFICES 


DAYTON 1, OHIO 


PLANTS ‘AT DAYTON, WILMINGTON AND XENIA, OHIO—OFFICES IN PRINCIPAL CITIES 
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BEARINGS ARINGS 


emer. a 


aa AND BEARING COMPANY, ANN ARBOR, MICHIGAN 
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A Ney bund of 


DIGEST FOR MOTOR BUYERS 


IT’S DIFFERENT because it doesn’t attempt 
to give you a lot of general technical data about 
motors and motor selection. 

This eight-page file-size folder assumes that you 
know what type of motor you need. It was designed 
to tell you, quickly, about STAR as a source of 
motors and generators. It shows what sizes and 
types are built by Star. It describes Star’s way of 
working with customers... how Star becomes their 
“Motor Department”. It gives facts about Star’s 


er) to Power ry 
of Tired tes 


POWER PACKAGED AS YOU NEED IT 
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STAR MOTOR 


pioneer achievements in motor design. It names 
many hard-to-satisfy motor buyers who are long- 
time customers. 

To bring your file on leading motor sources up- 
to-date .. . to learn why so many prominent con- 
cerns are turning to Star Motors to power their 
products and production . . . attach the coupon 
below to your letterhead. It will also register 
you to receive the Complete Catalog which is in 
preparation. 
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eS. STAR ELECTRIC MOTOR CO., 


218 Bloomfield Avenue 
Bloomfield, N. J. 

Send 8-page 

bulletin about 


Star Motors 
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Put me on list to 
receive Complete 
Catalog 


Name and position 
Company 


Address 
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ELI-COIL Screw Thread Inserts are precision-shaped 

helical coils of stainless steel or phosphor bronze wire. 
They are inserted in standard ‘NC and ‘NF’ threads. They have 
two principal functions: 1. To protect tapped threads against 
wear and abrasion; 2. To restore worn or stripped tapped 
threads in any material. 


During the war, almost the entire output of Heli-Coil Inserts was 
allocated to aircraft engine production and maintenance. Now, 
they are available for your peacetime products! We have no 
reconversion problem, can therefore promise prompt delivery 
to help your reconversion. 


Think of all fhe places where YOU can use stronger, more dur- 
able tapped threads. Then write today for detailed information. 


ENGINEERING REPRESENTATIVES: 


DETROIT NEW ENGLAND KANSAS CITY LOS ANGELES 
G. C. Brown and Donald McClain Pacific Airmotive J. S. Wise 
A. W. Reader 6 Pioneer Circle 1628 McGee St. Room 925 
201 South Pleasant St. Manchester, Conn. Kansas City 8, Mo. Pacific Mutual Bidg. 
Royal Oak, Michigan 523 West 6th St. 
Los Angeles, Calif. 
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THAN 300,000,060 
OPERATIONS / 


AUTOMATIC ELECTRIC'S CLASS “B” RELAY 


Want real proof of relay ruggedness? Many months ago, several Class 
“B” relays, taken from regular production, were placed on “‘life test.” 
Today, with no attention except for occasional lubrication, they are 
still functioning satisfactorily—and every one has hung up the amazing 
record of more than 300,000,000 operations! For ruggedness—for all 
the other features you need, specify Automatic Electric’s Class ““B” relays. 
Independent twin contacts for dependable contact design for important savings in space and weight. 
closure... efficient magnetic circuit for sensitivity and Now available for coil voltages to 300 volts DC and 


high contact pressure . . . unique armature bearing 230 volts AC, with capacities up to 28 springs; 
for long wear under severe conditions .. . compact also with magnetic shielding cover, when specified. 


The Class ‘‘B’’ relay, and many others, are shown in Catalog 4071. Write today for your copy. 


| AUTOMATIC & ELECTRIC 
G AUTOMATIC ELECTRIC SALES CORPORATION 
1033 WEST VAN BUREN STREET ° CHICAGO 7, ILLINOIS 





In Canada: AUTOMATIC ELECTRIC (CANADA) LIMITED, TORONTO 


PARTS AND ASSEMBLIES FOR EVERY ELECTRICAL CONTROL NEED 
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Another PESCO 
precision aircraft 
development now 

ready to work 

for industry 


Pumps and control equipment for hydraulic 
systems, perfected by PESCO for wartime 
aviation, today open the way for many 
new and more efficient uses of Pressurized 
Power. 

PESCO Equalizing Flow Dividers are among 
the equipment that now makes possible new 
Pressurized Power applications. These pre- 
cision equalizers were perfected to synchronize 
the operation of wing flaps and landing gears. 


They divide a single hydraulic flow into two 


or more outlet flows of equal or proportional 
volume. They feature a highly efficient gear- 
type design with simplified construction. Pres- 
sure limits range up to 2000 p.s.i. in models 
that vary from 3.8 to 7.7 pounds in weight. 

For industry, the PESCO Equalizers are 
ideally suited for any application where syn- 
chronous movement of two or more hydraulic 
cylinders is required. 

Also, units can be furnished with a fixed 


ratio to provide proportional flows. 


Write today for descriptive folder No. 10-1. PESCO PRODUCTS CO., 
(Division Borg-Warner) 11610 Euclid Avenue, Cleveland 6, Ohio. 
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WAT FINISH 


$% 


... with 
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The Fast Low-Cost Process for 
Protection Against Corrosion 

of Cadmium and Zinc Parts 

ONLY ONE DIP!...BULK HANDLING! 


With Unichrome Dip you get these operating and 


production advantages! 


Unusual resistance to corrosion. 

Short dipping time at room temperature. 

No racking or current. 

Quick drying by air blast or centrifuge. 

Easy handling of bulk parts. 

Lustrous black or olive drab finish. 

No need for chemical analysis to maintain solution. 
Good tolerance for impurities. 

No filtering or agitating required. 

Low cost solutions. 


There are still other important benefits Unichrome 
Dip will bring to your work. Why not write to our 


nearest office outlining your problems? 


UNITED 


OTHER U.C. "PRODUCTS AND PROCESSES TO SERVE YOU 


CHROMIUM PLAT'NG for wear-resisting, oil- 
retaining and other types of finishes. 


SUNICHROME ALKALINE COPPER for smooth, 
lustrous copper plating in a non-cyanide bath. 


SrUNICHROME STRIP for speedy removal of cop- 
per, chromium, zinc, etc., from steel and cast 
iron without etching the base. 


*ANOZINC SALTS tor anodic treatment of zinc, 
giving greatly increased corrosion-resistance. 
yy Trade Mark Reg. U.S. Pat. Off. 
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vTUNICHROME STOP-OFF LACQUERS AND 


COMPOUNDS INCORPORATED 


*rUNICHROME Clear and Pigmented LACQUERS 51 East 42nd Street 
New York 17, N. Y. 


YUCILON corrosion-resistant coatings for pro- 


tecting surfaces against acids, alkalies, water, A P 
gasoline and various corrosive chemicals. Waterbury 90, Conn. - Detroit 7, Mich. 











TAYLOR MANUFACTURING CO. 


_ 3094 W. MEINECKE AVE., MILWAUKEE 10, WIS. 


(Sales representatives in 20 principal cities) 
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you can gel lo work with \)LASLICS 


NOW 





here’s 


HOW 


Here’s a new Dow plastic that gives you the rare opportunity to put your plastic plans to 
work—RIGHT NOW! Most plastics are still short. But this new Dow development—its 
durability and effectiveness proved in war—is now freely available for the many peacetime 
jobs that call for its unique qualities. It may be just the thing you need. Suggested applica- 
tions include tools, electrical insulation, home appliances, sporting goods. Field experience 
and Dow research point eevee a world of opportunities for new and profitable 
civilian applications. Full data is waiting for you. Push your plastic program—NOW — 
ask Dow about Styraloy at once! | 


arses 


STYRON e STYRALOY ¢ ETHOCEL 


PLASTICS 


ETHOCEL SHEETING ¢ SARAN e SARAN FILM 



















MACHINE TOOLS 
RECONVERT NOW! 


WITH GOVERNMENT-OWNED INDUSTRIAL EQUIPMENT 
... AVAILABLE THROUGH 


RFC 


TO DA Y— vast stocks of government-owned Machine 
Tools and Industrial Equipment are surplus as a result of can- 
cellation of war contracts. 


Machine Tools and Industrial Equipment will be disposed of 


by Reconstruction Finance Corporation. The supply is sufficient 


to meet all requirements of industry. 

Submit your requirements now, in triplicate, to the nearest 
RFC Regional Office listed below. State your needs clearly, 
grouping various types of equipment. 

In case your local RFC Regional Office cannot fill your specific 


needs, it will endeavor to locate the tools you need from other 


RFC Regional Offices. 


A DISPOSAL AGENCY DESIGNATED BY THE SURPLUS PROPERTY BOARD 


Agencies located at: Atlanta - Birmingham «+ Boston + Charlotte « Chicago + Cleveland + Dallas + Denver 
Detroit - Helena + Houston + Jacksonville - Kansas City, Mo. « Little Rock +« Los Angeles « Louisville 
Minneapolis + Nashville + New Orleans « New York + Oklahoma City * Omaha ~- Philadelphia 
Portland, Ore. + Richmond « St. Louis + Salt Lake City - San Antonio « San Francisco + Seattle + Spokane 
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AC TYPE “T”, 


“T" Micromotors are buil¥ in sizes up 
to 1/25th horsepower, and Type “’L” 
0 ee cae ae ee 
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AC TYPE “L” ~ 


Neha G 


CLVECE 


ASSURES CORRECT APPLICATION OF 


Kedmond 


MicROMOTORS 


PECIALISTS in small motor engineering are ready to 
S serve you. Backed by years of experience and com- 
plete equipment, these Redmond engineers have the 
ability to thoroughly analyse and solve difficult applica- 
tions. They’ll tell you exactly how to use Micromotors 
for obtaining fine performance, trouble-free operation 
and long life. Get acquainted with Redmond “Customer 
Engineering Service’. Write us today. 


Kedmond COMPANY, INC. 


OWOSSO, MICHIGAN, U. S. A. 








Customer Service Laboratory 


finds constant product improvements 


HANKS to the efforts of the development staff 
a. B. F.Goodrich Chemical Company’s Customer 
Service Laboratory—thanks to their joint efforts with 
the country’s leading wire and cable manufacturers— 
thanks to GEON polyvinyl materials—vast improve- 
ments are being made in wire insulation. 

Consider the insulating materials of only a very few 
years ago. Then look at the many advantages offered 
by wire insulation made from GEON. Most important 
are superior electrical properties which permit thin- 
ner coatings of insulation—lighter weight, 
easier handling, more conductors per con- 
duit, greater safety. 

GEON’s chemical properties provide 


B. F. Goodrich Chemical Company 


CTT 


OY ae, 


insulation that resists water, oils and greases, most 
acids and chemicals, sunlight, aging, ozone, heat, cold, 
flame, and many other normally destructive factors. 

GEON’s physical properties result in an almost in- 
destructible material—thanks to high abrasion re- 
sistance and flex life. Insulation made from GEON is 
smooth—easy to handle, easy to install. It can be col- 
ored through the entire NEMA range. And its uses run 
all the way from slip-on “spaghetti” for fine radio hook- 
up wire to insulation for underground power cable. 

Ask your supplier for wire and cable 
insulated with GEON. B. F. Goodrich 
Chemical Company, Department DD-11, 
Rose Building, Cleveland 15, Ohio. 


A DIVISION OF 
THE B. F. GOODRICH COMPAN 
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Shakeproof offers you a complete fastening ser- 
vice...a definite aid to product improvement. 
The vast field experience and thorough fasten- 
ing knowledge of Shakeproof Engineers enables 
them,to give you valuable advice in speeding 
assembly and lowering production costs. This 
service has already led to the improved utility 
of countless products... discover now what it 
will do for you. Write today and ask to have a 
Shakeproof Engineer call at your convenience. 
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Assured! 
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LOCK WASHERS 


ACTUALLY LOCK TIGHTER 
UNDER VIBRATION? 


Here is the lock washer that keeps product 
parts snug and tight...even under extreme 
vibration. The exclusive tapered-twisted teeth 
of the Shakeproof Lock Washer bite into both 
surfaces and set up a powerful strut-action lock. 
Under vibration, the biting edges dig deeper, 
increase the locking action and prevent any 
loosening of the connection. 


There are six standard Shakeproof Lock 
Washer types ...and hundreds of “specials.” 
They are the answer to practically every lock 
washer need! 


GET FREE TEST KIT! 


® Try Shakeproof Lock Washers on your prod- 


uct. See for yourself how they help improve its 
performance. Free sample kit contains a 
variety of types and sizes. Write today and ask 
for Kit No. 21. 


* fastening of Jeadguaslors 


Distributor of Shakeproof Products Manufactured by ILLINOIS TOOL WORKS 
2501 North Keeler Avenue «+ Chicago 39, Illinois 
Plants at Chicago and Elgin, Illinois 
In Canada: Canada lilinois Tools, Ltd., Toronto, Ontario 


Los Angeles Office ‘ Detroit Office 
5670 Wilshire Bivd., Los Angeles 36, Calif, 2895 E. Grand Bivd., Detroit 2, Mich. 
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YOUR PRODUCT, YOUR PLANT, YOUR POST-WAR PLANNING 


« THERMONICS is the science of temperature control 
developed by Fenwal, Incorporated, by the direct pro- 
cess of determining the needs of industry and science for 
unerringly accurate thermal control of wide applica- 
tions. lear thousands of applications and tests have 
roven the efficacy of the Fenwal Thermoswitch, prime 
Renae of this refined and exact science of Thermonics, 
which takes its place of due importance in the field of 
temperature control and thermal regulation. 


Thermonics as a science in itself earns and deserves 
the attention of: 


@ all processes and production requiring regu- 
lation of extreme or moderate temperatures; 


@ makers of equipment requiring light weight, 
compact, efficient thermal regulation; 


@ makers and users of machinery, equipment, 
vehicles, wherein a safety factor of control- 


ling or indicating excessive or dangerous 
changes in temperature is essential. 


THERMOSWITCHES 
FOR COMPLETE TEMPERATURE CONTROL 


51 Pleasant Street, Ashland, Massachusetts 
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THERMOSWITCH is the prime factor FSU) 
in Thermonics. So many are the func- eS 
tions of THERMOSWITCH, and socom- | y 

prehensive is the field of Thermonics, 

that practically all processes of manu- 

facture requiring accurate thermal 

regulation are served by THERMo- 

SWITCH. Few, if any products whose 

efficiency depends on temperature 

control, exist today or are planned, 

that can omit the consideration of Thermonics in basic 
engineering and the use of THERMOSWITCH for functional 
competency and economy of operation. THERMOSWITCH 
in its many types and adaptations, offers a lightweight, 
compact vibration-proof, highly sensitive yet rugged 
regulatory and detectory unit of almost unlimited utility. 


ae Fenwal’s data folder on Thermonics will prove of * 
value to engineers. Your copy is ready for you. 
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Porcelain Parts Sop 


Sponsored by these members of the 


Ngan Msean Mea Rae Nyaa 
NATIONAL ELECTRICAL 
MANUFACTURERS ASSOCIATION 


THE AKRON PORCELAIN CO. 


3000 CORRY AVE., AKRON 14, OHIO 


THE CERAMIC SPECIALTIES CO. 


444 WEST SIXTH STREET, EAST LIVERPOOL, OHIO 


THE COLONIAL INSULATOR CO. 


937 GRANT STREET, AKRON 11, OHIO 


ILLINOIS ELECTRIC PORCELAIN co. 


Ox 272, MaCOmeB, 


KNOX PORCELAIN CORP. 


KNOXVILLE 1, TENN 


THE LOUTHAN MANUFACTURING CO. 


2000 HARVEY AVE... EAST LIVERPOOL, OHIO 
PORCELAIN PRODUCTS, INC. - 


1241 WEST FRONT STREET, FINDLAY, OHIO 


SQUARE D COMPANY 


6960 RIVARD STREET, DETROIT 11, MICH 


THE ‘STAR PORCELAIN co. 


71 MUIRHEAD AVE., TRENTON 9, N 


THE UNIVERSAL CLAY PRODUCTS CO. 


Oo} FIRST STREET. SANDUSKY, OHIO 


celia ial: 


ELECTRICAL PORCELAINS now are made up of 
many raw materials. These ingredients are varied to produce 
precisely the type of porcelain best suited to specified 


applications. 

The ingredients of Special Electrical Porcelains are in- 
organic chemicals and minerals. These are mixed and 
molded and permanently fused at very high temperatures. 
They are electrical insulators by nature. 

When the proper formula has been established, intricate 
parts can be produced by the thousands or millions. These 
are low-cost parts with all the well-known properties of 
porcelain—resistance to acids, arcing, corrosion, moisture 
and thermal shock; high insulation value, permanence. 

Any of the companies listed will help develop your 
ideas for porcelain—quickly, efficiently, economically. 


A va UD 
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Master Double Parallel 
Gearhead Motor equipped 
with Timken Bearings on 
all Gearhead shafts. 


Master Gearhead Motors 
equipped with Timken Bear- 
ings powering tobacco stem- 
ming machirses. 


All final-drive shafts of Master Gearhead Motors are mounted on Timken 


Tapered Roller Bearings to assure constant delivery of electric power 


without loss. 


Timken Bearings eliminate friction; prevent shaft wear; carry radial, thrust 
and combined loads with an ample reserve of safety; hold shafts and gears 


in permanent alignment; and assure accurate gear contact at all times. 


These compact, self-contained power units provide an ideal method of 
applying electric power to all kinds of machinery; and protected by Timken 
Bearings they operate at the lowest possible cost for opera- 


tion and maintenance. 


The trade-mark ‘“‘TIMKEN” means more to bearing users 
today than ever before. Make sure it appears on all the 


bearings used in your equipment. 
THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 
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If your product uses contacts you'll find in this new 
Stackpole Contact Catalog a wealth of information 
designed to help you select units for maximum ser- 
vice under all conditions of use. New contact de- 
velopments described will prove highly important 
in the design of smaller, better post-war electrical 
equipment. Write today! 


STACKPOLE CARBON COMPANY, ST. MARYS, PA. 


BRUSHES and CONTACTS (All carbon, graphite, metal and types) 
RARE METAL CONTACTS * IRON CORES + WELDING CARBON PRODUCTS 
PACKING, PISTON AND SEAL RINGS + RHEOSTAT PLATES AND DISCS 
BATTERY CARBONS + POWER TUBE ANODES + CARBON PIPE, &TC. 





NEW TELEVISION LENS OF DU PONT 


LUCITE 


THE TELEVISION SET you will have in 
your home soon—it’s ready now— 
will show on a screen a picture big 
enough to see... with ease and with- 
out distortion. 

The new method ‘‘does it with mir- 
rors’... adapts a well-known prin- 
ciple of astronomical photography. 
But while the astronomers need not 
care too much about the cost, the 
maker of television sets for millions 
of average Americans has to care— 
tremendously. The new method of 
producing television sets within a 
popular price range is made possible 


Helps bring the new 
home receiving sets at 
popular prices... with 
screen images brighter, 
clearer...5 times larger 


by the discovery that a basic part-- 
an aspherical correcting lens possess- 
ing excellent light-transmission and 
low-scattering of light properties— 
can be mass produced from molded 
“Lucite”? methyl methacrylate resin 
in a matter of minutes. A glass lens 
of equivalent quality requires days of 
skilled grinding and polishing. 

“Lucite” has proved its worth 
helping to win the war. Jt is now 
available for peacetime applications. 
E. I. du Pont de Nemours & Co. 
(Inc.), Plastics Department, Arling- 
ton, New Jersey. 


FOR PLASTICS..CONSULT DU PONT 


SUPPORT THE VICTORY LOAN DRIVE—BUY BONDS 


BETTER THINGS FOR BETTER LIVING 
«+ THROUGH CHEMISTRY 


THE OLD WAY. Relatively small. 
With a direct-viewing cathode-ray tube, 
12 inches in diameter, the picture you sow 
in prewor models was about 9 x7 inches. 
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THE NEW WAY. Lerger, clearer. By 
reflecting the rays from a spherical mirror 
(see diagram) and using a correcting lens 
of “Lucite,” a tube only 5 inches in di- 
ameter produces on image which fills o 
screen 2114 x 16 inches, ond with greater 
clarity. The reflective optical system, lens 
and sets developed by RCA Laboratories. 
to be produced after the wor by RCA 
Victor Div. of the Radio Corp. of America. 


This Lens Projection System utilizes a 
brilliont image on the face of the cathode- 
ray tube (A) projected down on the spher- 
ical glass mirror (B), then reflected up 
through the “Lucite” correcting lens (C) on o 
fiat mirror (D) which throws a focused 
image on the translucent viewing screen (E} 
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Photoswitch ELECTRONIC TIMER does the rest! 


For any Timing Control purpose, demanding split-second accuracy 
and unfailing operation, Photoswitch Electronic Timer has been proved 
best by repeated tests. Electronic in operation, Photoswitch Timer 
has only one moving part and is guaranteed for maintenance-free opera- 
tion and unlimited life. 

Its wide timing range — from 1/20th of a second to two minutes — 
and split-second adjustability to any fraction of time within that range 
have resulted in Photoswitch Timer being adopted as standard in many 
diverse industries. 

It is simple to operate. The correct one of six interchangeable timing 

, é ‘ rr 4 rr elements is selected to determine the timing range, the dial is set to the 
Be required split-second interval within that range. Flexible in operation, 
it provides for three different methods of timing: initiation of the timing 
interval by momentary contact, timing throughout sustained contact, 
or delayed action following contact. 

Photoswitch Timer, because of its precision and long life, has no equal 
for continuous repeat cycle timing, or short interval timing. 

Program and special timing require- In repeated tests by leading equipment manfacturers, Photoswitch 
ments may be easily met with the : . ‘ ia 
proper combinations of Photoswitch | Electronic Timers have been selected on the basis of accuracy, versatility, 


pon Our engineers will gladly long-life and trouble-free maintenance. They can do a job for you. 
advise you. 





Other Photoswitch equipment control levels, turbidity, smoke density indication, 
counters and conveyors, inspection, property and machinery safeguards and similar 
industrial applications. Our engineers are available to assist you on any special con- 
trol problems for which electronics may offer a possible solution. 


HOTOSWITCH INCORPORATED 


CAMBRIDGE 42, MASSACHUSETTS District Offices in All Principal Cities 








PHOTOELECTRIC AND ELECTRONIC CONTROLS FOR EVERY INDUSTRIAL PURPOSE 
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Wherever metal touches metal there is 
inevitable wear. Vibration loosens all 
bolted assemblies. That's why you must 
use a powerful wide-range spring washer 
to retard initial wear, and then to expand 
and hold tight all parts of your assem- 
blies. 

The nut never budges on the bolt when 
there is the slightest pressure on the 
threads; it’s the other parts that need the 
spring of life. Kantlinks are springs of life 
to all bolted assemblies.—There is no sub- 
stitute for a long-range spring washer. 

Let us send you samples—send details 
of your application. Test and compare 
them on the same job with any type of nut, 
or with any other type of washer. 


Originators of K & 


Race mann 


() OF LIFE 


FOR ALL 
BOLTED 
ASSEMBLIES 


Our Kantlink Spring Washers conform to Ordnance Standgrd 
Specification BECX 1-2-3-, and Army-Navy Aeronautical Standard 
AN 935, and U. S. Navy drawing 12-Z-22. 


the long-range spring washer 


ee. ee 


NATIONAL LOCK 
WASHER COMPANY 


NEWARK, NEW JERSEY, U. S. A. 
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Superior insulation resistance, low moisture absorption and good hot punching 
qualities—that’s INSUROK T-725—a plastic that’s really worth shouting about! 
For parts made of INSUROK T-725 can be “‘sanded down” to meet very close 
thickness and surface parallelism requirements—yet retaining their superior 
insulation resistance, punching and low moisture absorption qualities, 
which are unequalled by any other phenolic laminated material we 
know about. 


INSUROK T-725 is an improvement on T-640 and therefore é 
has uniformly superior electrical values and mechanical charac- og 
teristics. Altogether, we think it adds up to importan 

news for those working with electronics ap- 
plications. Richardson Plasticians are 
waiting to give you the full story. 
Write today —there’s no 
obligation. 
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The RICHARDSON COMPANY 


LOCKLAND, CINCINNATI 15, OHIO 


FOUNDED 1858 


Sales Headquarters: MELROSE PARK, ILL. 
j NEW YORK: 75 WEST STREET, NEW YORK 6, NEW YORK MELROSE PARK, ILLINOIS 
Soles Offices. CLEVELAND: 326-7 PLYMOUTH BLDG., CLEVELAND 15, OHIO NEW BRUNSWICK, NEW JERSEY 
DETROIT: 6-252 G. M. BUILDING, DETROIT 2, MICHIGAN 
“ost 


INDIANAPOLIS 1, INDIANA 
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Why don’t you get together 
on proof that you both can count on: 


Confidential note to machine-builders and manufacturers 
of mechanical products (with a couple of side remarks to 
users 

It’s as simple as this: Build into your machine or 
product, as an integral part, a V eeder-Root ( ounting 
Device that registers strokes, turns, pieces, trips, and 
many other units of performance . . . mechanically 
or electrically. Then your customers can see when 
your guarantee period is reached . . . for the Facts- 
in- -Figures are right there in front of them in plain, 
bold black and white. So there’s no room for argu- 
ment, no needless loss of goodwill or future business 
through lack of positive proof. 

There are Veeder-Root Devices that will record 
the exact number of performance-units constituting 
the guarantee period. And then these devices will go 


on proving to your customers that they’re getting all 
the performance you built into your product. You 
are invited to take ‘‘Countsel’*’ with Veeder-Root 
engineers, who will show you just how you can 
protect and profit yourself with built-in Veeder- 
Root Counrrol. 


VEEDER-ROOT INC. 


Hartford 2, Connecticut 


In Canada: Veeder-Root of Canada, Ltd., Montreal 
In England: Veeder-Root Ltd. (New address on request) 
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EXTREME 
PRECISION 


oWER GEARING 


CHE, HESE AND OTHER FEATURES OF GEARS BY 


< 
If small gears are involved in your postwar plans, remember it’s a job for G-S! 2 
Here, gears from 12 to 96 d.p. are a highly developed specialty. We’ve pro- ¥ 
duced them in large quantities for many of America’s biggest users for a quarter 
century, or more. G-S methods and machinery have been raised to a degree of 


rf 


speed and efficiency unapproached in the history of fine small gear manufacture. 
Discuss your problems with our engineers. Write or wire today. Get sug- 
gestions, ideas, and cost estimates. No obligation, of course. 


DON'T WAIT! ... PRODUCTION FOR POST-WAR CIVILIAN PRODUCTS IS BEING SCHEDULED 


, 
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~~ for These Products 


Bases 
Bearings 
Bobbins 
Boxes 
Bushings 
Cams 
Clamps 
Containers 
Fair-Leads 
Gaskets 


Rollers 
Structural 

Angles 
Terminal 
Insulators —Blocks 
Liners —Boards 
Plugs —Strips 
Pulleys Washers 
Punchings Many Others 
Rubbing 

Strips 


Gears 

Guides 

Instrument 
Panels 


~~ prom These Materials 


% Laminated Phenolics 


—paper 
—fabric 
—asbestos 
—wood 


—fibre glass 


*% Neoprene 


% Cellulose Acetates 
% Methyl! Methacrylate 
% Polystyrene 

“tw Fish Paper 

% Cork, and 

% Vulcanized Fibres 

*% Sheets—Rods—Tubes 


~~ Ysing These Operations 


Assembly 
Blanking 
Broaching 
Buffing 
Counter- 
Boring 
Sinking 
Drilling 
Engraving 
Filing 
Forming 


Hobbing Shaving 
Jointing *  Silk- 
Machining Screening 
Marking Spraying 
Milling Tapping 
Planing Threading 
Piercing Tumbling 
Punching Turning 

Post Forming Varnishing and 
Reaming Many Others 
Riveting 


FABRICATED PLASTIC PARTS 


® Your products, your firm, your organization will benefit 
through using the fabricating services of McInerney Plastics 
Company. 


First, you benefit from the economy in cost, because of our specialized 
facilities, skills and engineering. 


Secondly, you benefit from improved parts, their accuracy, close toler- 
ance, better appearance and convenience for assembly. 


Third, you benefit from the speed of precise production, on-schedule 
delivery in whatever quantities required. 


Fourth, you benefit from an unbampered choice of materials best suited 
to your requirements in application and in economy, because MclInerney 
Plastics Company is engaged in fabrication, solely, and has access to 
the latest materials, the best sources and maximum buying power. 


® Your inquiries are solicited for fabricated plastic parts ol 
designs simple or intricate, of sizes big or little, from materials 
of any character and in quantities large or small. 


Ask for FREE Bulletin No. 27 


MMEBNES, 10, 
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Machined samples through courtesy of customers. 
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company 


Illustrating the almost unlimited design 
possibilities in producing complicated 
or intricate parts of wrought Copper, 
Brass, Bronze or Special Copper Alloys. 
Additional information regarding this 
product appears on the following page. 


2 | 
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1 
a heated copper-alloy 
blank is centered in 
the die... 


2 


the dies close—with 
hundreds of tons of 
pressure... 


‘ 


and presto! —the metal 
is wrought into a semi- 
finished shape. 


\ 


Of course, it isn’t quite that simple. 
There are such matters as alloy 
composition, forging temperature, 
die design, trimming, piercing or 
sizing — but these are problems 
that we take care of. 


aud heres how 


they improve the product, reduce the cost 


Anaconda Hot Pressed Forgings have twice the 
strength of sand castings—without the sand that 
causes needless tool wear. Absence of internal 
defects and a uniform, dense grain structure 
make them gas, air and watertight—able to with- 
stand high pressures. Consistently accurate in 
dimension, they have a smooth, fine-textured 
surface and machine readily. Available in Cop- 
per, Brass, Bronze and Special Copper Alloys. 


For typical examples of Anaconda Hot 
Pressed Forgings, see the preceding page. In- 
quiries regarding specific metallurgical, design, 
cost or production information will be given 
prompt attention. 45161 


THE AMERICAN BRASS COMPANY 


General Offices: Waterbury 88, Connecticut 
Subsidiary of Anaconda Copper Mining Company 
In Canada: ANACONDA AMERICAN Brass Lto., New Toronto, Ont. 


wl Apeaconda Mot Pressed Forgings 











An innovation of the Fair- 
banks-Morse general-pur- 
pose motor is the recessed 
conduit box for neat instal- 
lations where space is at a 
premium. 


The leads can be brought in between the feet of the 
motor through a tapped hole in the motor frame, and the 
conduit box cover mounted flush with the frame. Neat 
installations are simple because of this feature. A’con- 
ventional conduit box is provided, and may be used if 
desired. 


The recessed conduit box is another of many features 
which make this the motor best suited to your use. To 
appreciate it fully, see a demonstration. Write Fairbanks, 
Morse & Co., Fairbanks-Morse Building, Chicago 5, IIl. 








’ 


Every Good Feature 
You Could Ask! 


Copperspun Rotor— The owly rotor centrifugally 
cast in one piece—and of copper. 


Protected Frame — Excludes dripping liquids and 
falling particles. 


Cross-flow Ventilation — Another exclusive fea: 
ture. Air moves in both directions, providing 
uniform cooling—no hot spots. 


Ball Bearings — Sealed in and protected. 


Adaptability —Frame gives protection in any 
mounting position because the vented bearing 
brackets can be turned to four positions 90° apart. 
Reversible frame permits locating conduit box on 
either side. 


Balanced Characteristics— A 40° C. motor with 
high efficiency and power factor, and excellent 
starting and accelerating torques. 


BUY VICTORY BONDS 


( 
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Fairbanks-Morse 42275" 


Diesel Locomotives - Diesel Engines - Generators - Motors + Pumps + Scales 
Magnetos - Stokers - Railroad Motor Cars and Standpipes + Farm Equipment 
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acid at temperatures ranging from 90-100° F., permits easy visual 


PLEXIGLAS is completely com- 
patible with human tissue, as 
amply demonstrated in this 
contact lens, safely worn over 
delicate eye tissue. PLEXIGLAS 
is odorless and tasteless. 


Oil line sights utilize to good advantage the excel- 
lent transparency of PLEX1IGLAs, combined with a 
high degree of resistance to the effects of lubri- 
cating and fuel oils. 
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When visual inspection ts 


THE TOUGH TRANSPARENT PLASTIC THAT 


This battery filler of PLexiGLas, used to conduct 50-60% sulfuric inspection at all times. After more than two years in service, it shows no 
signs of deterioration...and its crystal clarity is virtually unimpaired 


Because of its crystal clarity and chemical resis- 
tance, PLExIGLAs is the logical choice for these 
valve parts, designed to supply accurately 
measured quantities of water-treating chemicals. 





iy Ja a 


Manufacturers of Chemicals including Plastics . . . Synthetic Insecticides Fungicides 









‘| vital—Plexiglas 


r RESISTS OILS, GREASE AND MANY CHEMICALS 





ANY industrial operations involving the use of chemicals, oils or grease call for continual 
checking, and are greatly facilitated if constant visual inspection can be maintained. 
PLEXIGLAS is particularly well adapted for applications of this type. A sturdy material of 
exceptionally high impact strength, it offers excellent resistance to oils, grease and many 
chemicals...and its inherent crystal clarity remains unimpaired by prolonged contact with them. 


Resistance to acids and alkalis is 


3 Withstands certain organic 
exceptionally high . 


chemicals 


So great is the chemical stabil- 


ity of PLexicras that it will with- 


Like most plastics, PLEXIGLAS 1s 
attacked by organic solvents, 




























> 
\ stand constant contact with Ww \ Yy lacquer thinners, dry cleaning 
. / DZ hydrofluoric acid up to 10%, and » <\ 4 \ 4“ fluids and other compounds 
\ Sy intermittent contact up to 25%. \\ yy = generally classified as lower 
\ \ /| Solutions of non-oxidizing acids ae esters, aromatic hydrocarbons, 
XY I '| and all alkalis may be safely = phenols, aryl halides, aliphatic 

7 : ; : 

eae used in any strength. PLEXxIGLAS acids and alkyl polyhalides. 


is completely unaffected by It is, however, not affected 


a, — 
\ Ill meet i” photographic solutions, soap 


m on and food-stuffs, including milk 


os 
Yo and fruit juices. 


by paraflinic and olefinic hydro- 


meni?" gl 
aa 


carbons, amines, alkyl mono- 


| 


| 


halides, higher esters and 
solutions of ethyl alcohol in 


concentrations under 20%. 


9 Not affected by lubricating and 
@ ° 


fuel oils LOOKING AHEAD 


THROUGH 


To industrial designers, the un- 
usual combination of resistance 
to attack by grease and oils, 
plus exceptional transparency 
offers many practical and inter- 
esting possibilities. For sight 
feeds, pump parts and many 
other applications where visual ' ; ie me 
Rohm & Haas is the pioneer and principal producer 
of acrylic plastics. During the war PLExIGLas was 
material used on every type of Army and Navy plane— 
convincing proof of the qualities that made it 
“aviation’s standard transparent plastic.” 


inspection is important, PLEXt- 
GLas is the ideal construction 





Only Rohm & Haas makes 


PLEXIGLAS 


CRYSTAL-CLEAR ACRYLIC SHEETS 
AND MOLDING POWDERS 


Investigate the ways in which PLExicLas can 
give your product new sales, advantages. Write or 
call our nearest office — Philadelphia, Detroit, Los 
Angeles, Chicago, Cleveland, New York. Canadian 


distributor: Hobbs Glass Ltd., Montreal. 





Piexicias is the trade-mark, Reg. U. S. Pat. Office, for the acrylic resin thermoplastic sheets and molding powders manujactured by Rohm & Haas Company. 


Répresented by Cia. Rohm y Haas, S. R. L., Carlos Pellegrini 331, Buenos Aires: Argentina, and agents in principal South American cities, 


a é. LY ie : WAisHINGTON SQUARE 
we Bi y PHIL ADELPUIA 5, PA. 


Enzymes -.. Chemirals for the Leather, Textile, Enamelware, Rubber and other Industries 


with WESTONS ON ALL PRODUCTION 


TEST-STANDS AND INSPECTION EQUIPMENT! 


With the race for markets in full swing, electrical manufacturers are 


eliminating costly production bottlenecks by providing uniform depend- 


ability in testing procedure all along the line. From the inspection of 
purchased components right through to final product inspection, they 
insure accurate testing by using instruments they can trust. 

And it’s easy to insure measurement dependability at every step, 
because there are WESTONS for every testing need . . . including types 
for all special test-stand requirements, as well as a broad line of multi- 
range, multi-purpose test instruments. These compact, multi-purpose 
testers often afford new simplicity and economies in testing procedure, 
while assuring the dependability for which WESTONS are renowned. 

Literature describing the complete line of WESTON panel and test 
instruments is freely offered . . . Weston Electrical Instrument Corpora- 
tion, 582 Frelinghuysen Avenue, Newark 5, New Jersey. 


a2 


«4 


ALBANY * ATLA USGL BUFFALO » CHICAGO > CINCINNATI * CLEVELAND * DALLAS * DENVER ROLMedAC SONVILLE» KNOXVILLE * LOS ANGELES » MERIDEN 


MINNEAPOLIS + NEW. mt * NEW YORK » PHILADELPHIA PHO iT Riu. oat STER * SAN FRANCISCO + SEATTLE + ST. LOUIS » SYRACUSE 
Ree HCH Pworthern Clectric Gerttt” Powerlite Devices, Ltd. 
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When SCOVILL becomes your METAL-PARTner... 


You Can Stop Worrying 
About Machined Forgings 
like this 


This is a brass part for an airplane car- 
buretor—forged and machined by Scovill. 
Notice where the specifications call 
for the .500-501 dimension, the Class 4 
tapped thread, the Class 3 thread, the 
surface at right angles to the Class 3 
thread within .004 total indicator read- 
ing. This is just a sample of the kind of 
forging and machining work that is rou- 
tine in Scovill’s Forgings Division. 


Please send me information about your metal-working facilities. 
I am interested in metal forgings for the applications checked: 


DAircraft 

(Automobiles 

(Band Instruments 

(Blow Torches 

(Cameras 

(JCommunication Equipment 
()Compressed Gas Cylinders 


(Fire Extinguishers 

() Household Appliances 
CJIndustrial Instruments 
() Plumbing Goods 

() Pumps 

([)Valves 

((] Welding Equipment 


- 780 DIA. MUST BE CONCENTRIC 
wit 28-20 EF -3STHREAO WITHIN 
-006 TOTAL IN OILATOR READING. 


“#7 -(O783) OR1L4 -THRY. 
6 -WOLES EQUALLY SPACED 


(4k-164 S-41AP-PER SPECIFICATION 
PO. 1.7 119-1.7782.-MUST BE CONCEN- 
TRIC WITH 302-304 REAMI WITHIN 
+006 TOTAL /NOICATOR READING 


*30(070) OR1L4 


SMOOTH ANDO STRAIGHT 


42 R. MUST BE TANGENT 
70.415 DIA. ——— 


Your metal parts may be more complicated than 

our sample ... may be of different metals . . . may 
require closer or permit wider tolerances. But, what- 
ever your specifications, Scovill’s long experience in 
tackling and licking tough forging jobs in nonferrous 
metals plus Scovill’s extensive metal machining 
facilities may be your best bet for saving time, 
trouble and money. 
WRITE FOR MORE FACTS. To learn whether it 
will pay you to make us your METAL-PART*ner, 
fill in coupon below and mail it today. Scovill 
Manufacturing Company, Waterbury 91, Conn. 


Forgings Division 
18 Mill Street 
Waterbury 91, Connecticut 


Company 


Address 


625- 625 OA. MUST BF COWCEN 

witn JH -20 EF -3 THREAD 
WITHIN OOF TOTAL /WOICATOR 
READING. 


Ip 20 LF -3 THREAD 
THIS SURFACE MUST BEAT 
RIGHT ANGLES TO €£ Of Iy-20 
47-3 THREAD WITHIN .OOF 
TOTAL (nN DICA , 
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(Can you name the plastic 
parts that make up this ele- 
phant? See chart below.) 
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A trunkful of product ideas... 


Better product ideas are going to 
pay off for men in industry, who 
take them seriously. If you do, 
please examine this elephant. 
He's in a class by himself. He’s 
assembled from eight varied plas- 
tic parts, all of them made in 
Continental Can Company’s 
plastic plant at Cambridge, Ohio. 
His body is an electric switch box 
cover: his legs, sturdy outside 
shells for vaporizers; his trunk, a 
pot handle: and his ear, a shoe- 
tree handle. 
From Jumbo’s different: parts 
you can see how well suited plas- 


Tune in: “Revorr vo rit NATION” 


tics are for certain products. Why 
not let our experienced engineers 
and designers determine if plas- 
tics are the solution for your 
product? 

Visitors to our Cambridge 
plant marvel at the diversity of 
products made there. We’re bas- 
ing years of designing experience 
and engineering “know-how” on 
increased facilities and resources. 
So Continental naturally has a 
complete service to offer, one that 
builds customer confidence when 
we're asked to develop product 
ideas. 


every week over coast-to-coast CBS Network 


TTLaaeee CAN COMPANY, INC... 





aM ARR EeR, 


a MENYILES 


HEADQUARTERS: Cambridge, Ohio 


Sales Representatives in all 
Principal Cities 


COMPRESSION- INJECTION + EXTRUSION 


SHEET FORMING - LAMINATION 
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; 
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Cups - Pl 


Products « ! ment. 





(A) Shoe-tree handle; (3) Electric switch box cover; 


(C) Pot handle; (D) Knob; (E) Handle; (F) Liquid dis- 


penser; (G) Outside shell for vaporizer; (H) East- 


man Kodak Development Tank. 









Metal Contain- 








Btainérs - Raper 


Caps are’ Cork 
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@ How to pack more spring into less space has always been a probiem in product 
design. And today, when so many plans call for a reduction in product size or pack- 

ing more power into a unit of the same size, the problem is even more serious. The 
nested spring is often the answer. It eliminates, in many cases, changing the size or de- 
sign of the assembly in order to provide working space for a spring of increased capacity. 


Designing nested springs requires more than just fitting one spring inside another. Whether 

to use round or square wire or a combination of both is involved. Extremely careful atten- Sond Sates sosties 
tion must be given to proper stresses and clearances. These, plus many other factors, empha- of spring design. 
size the need for skilled spring engineering, and that’s why so many product planners bring 

their problems to MUEHLHAUSEN SPRING CORPORATION, (Division of Standard Steel Spring 

Company), 800 Michigan Ave., Logansport, Ind. 


To improve product performance, use MUEHLHA USEN 


SE sprincs 
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e range of OH MITE 
types and sizes best meets each 








Standard Rheostats 
10 Sizes: 25*, 50*, 75, 
100*, 150*, 225, 300*, 

500*, 750, 1000 Watt 
* Carried in Stock in a Wide 
Range of Resistance Values. 
ilustration Typical of 
Sizes 25 to 225 Watts. 


Rheostats with Bushing 


for Special Panel 
Thickness 


Standard Rheostats 


Available in a Wide Range 
of Resistance Values. 
Illustration Typical of 

Sizes 300 to 1000 Watts. 


Rheostats with 
Shaft Having 
Screw Driver Slot 


Rheostat-Control need. _ _ _ - 


Rheostats with 
Tapered Winding 


Available in all 10 sizes in 
a wide Range of Resistance 
Values. 


Rheostats with 
Snap-Action 
Off-Position 


ELECTRICAL MANUFACTURING 





Rheostat Rheostats Rheostats 
Tandem with in Table 
Assembly Toggle Switch Mounting Cages 


Hundreds of Stock and Special 
RHEOSTATS 


10 Wattage Sizes from 25 to 1000 Watts, from 
1-9/16” to 12” Diameter, with Standard or Special 
Features, with Uniform or Tapered Windings, 
in Stock or Special Resistances, 
in Single, Tandem or Concentric Units. 


Fan Ohmite provides such wide range of types a 


and sizes . . . to give you a quick and correct answer Models H and J 
to your rheostat needs. Shown here are but a few Rheostats 
of the many variations produced for innumerable 
control applications. 
All models have the time-proved features of 
Ohmite design—the pioneer design that revolution- 
ized rheostat construction. Every Ohmite unit assures 
permanently smooth close control . . . under every 
operating condition. 
Extensive Ohmite experience . . . before the war 
and in the war... is at your service today. Let 
Ohmite engineers help you. 


OHMITE MANUFACTURING COMPANY 
4805 FLOURNOY STREET, CHICAGO 44, U.S.A. | senh teeeidaens 


Engineering Manual No. 40 
Write for’ 96-page book on 


e e your company letterhead. 
¢ Gives valuable data on the 
; selection and application of 


rheostats, resistors, chokes 


and tap switches. Address 
Ohmite Manufacturing Co., 
4805 Flournoy Street, 
Chicago 44, III. 


RHEOSTATS e RESISTORS e TAP SWITCHES 
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Co-Ro-Lite, a Durez-resin-impreqnated sisal 
fiber, bas been noted as a plastic material 
of tremendous strength with unusual adapt 
ability to large moldings. That the Columbian 
Rope Company, producers of Co-Ro-Lite 
should successfully develop a sailing boat 
with a bull molded of this material seems a 
logical step forward in plastics progress 
typifies the foresight and progressiveness of 
the industry as a whole 


The development of this Co-Ro-Lite 
sailboat is an outgrowth of the Colum- 
bian Rope Company’s wartime expe- 
rience in making large moldings such 
as jettison tanks, glider noses, and en- 
gine nacelles. The experience gained 
in molding these items seemed to be 
applicable to fashioning a strong light- 
weight sailboat hull. 


Molding The Hull 


To mold the hull, a thick blanket of 
rope fibers was first cut into a rough 





shape resembling the finished boat. 
This blanket was then mechanically 
dusted in a vibrator machine with a 
powdered Durez phenolic resin to the 
extent of 50 to 55% content. This com- 
bination was then bag-molded into the 
finished hull. The deck was molded 
separately but in a similar manner. 


The inherent properties such as du- 
rability, moisture resistance, and im- 
pact strength which the Durez resin 
used for this purpose possesses, com- 
bined with the tremendous strength of 
sisal fibers, make a lightweight hull of 
unusual durability...a hull with no ribs 
or internal bracing. 


Many Advantages 


In addition to the production econ- 
omies which Co-Ro-Lite effects, this 
Durez-resin-impregnated sisal fiber 
sailboat has no seams to be caulked. 
Furthermore, the monocoque construc- 
tion provides a boat which does not 


PHENOLIC bie 








have te be worked over each season, 
aside from painting, and offers a clean 
interior with no ribs to catch dirt. 
Besides this, submersion tests con- 
ducted in Florida waters prove this 
plastic boat resists penetration by bar- 
nacles and other growth. 


Competent Assistance Available 


The Co-Ro-Lite sailboat is but one of 
many highly successful developments 
in which Durez phenolic plastics were 
used. 


As specialists in the production of the 
versatile phenolics for the past quarter 
century, Durez technicians have 
acquired a rich background of suc- 
cessful product development work. 
The benefits which this background 
and a wealth of proved data can pro- 
vide are available to you and your 
custom molder at all times. Durez 
Plastics & Chemicals, Inc., 2811 Walck 
Road, North Tonawanda, N. Y. 
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e-- G@lways down on all fours, trying to find those slithery 
slotted screws that skid off the driver and roll out of sight. 
Fred lost hours this way — as well as scores of screws — 


---until AMERICAN PHILLIPS SCREWS 


put him back on his feet—and kept him there 


Every time Fred fits an American Phillips Screw 
on the 4-winged bit of his power driver—he’s 
a sure shot to make a swift, straight, secure 

fastening. For these recessed-head screws stay 

aligned with the driver till the heads are 
turned up flush. There’s no open-end slot to 
let the driver skid out... instead, a4-winged 
recess that encloses the driver completely, 
and holds it secure in a tapered grip. 


So no time is lost in hunting for dropped 
screws ...and none lost in slow starts, 
“drunken driving,” or filing mangled 


screwheads. For American Phillips Screws 
drive straight every time, and their heads 
can’t burr or split. This means total time- 
savings up to 50%—which means that 
American Phillips Screws COST LEAST 
on any assembly job. 


Make a note, now, to mark your orders: 
‘American Phillips Screws.” For then you 
get the extra value-protection of Amer- 
ican’s 4 inspections, and automatic weigh- 
count...plus prompt delivery from 
ample American warehouse stocks. 


AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND 


Chicago 11: 589 E. Illinois Street 


Detroit 2: 502 Stephenson Building 


AMERICAN 
PHILLIPS Secau2 


Guaranteed Free from Burrs and Split Heads 








WHAT IS YOUR 
POWERING Rg/iM7 


@ We make no standard type motors BUT .. . 
if you have a special powering problem, we will 


design and build a motor to meet those special ° 


requirements. 


Hundreds of machine manufacturers know from 
experience that there is no machine powering prob- 
lem too difficult for us to solve. The thousands of 
custom-built Welco Torque Motors rendering low 
cost, dependable service throughout the country 
today are the finest proof possible of the unique 
and outstanding engineering “know-how” of The 
. B. A. Wesche Electric Company. 


The special motor that others can’t or won't build 
poses a particular challenge to us. In our thirty- 
five years of custom-built motor experience, we 
have successfully solved every powering problem 
placed before us. Because it is a matter of pride 
with us to keep that record perfect, you can de- 
pend on us to build the functionally correct motor 
to meet your special powering needs. 


EXCLUSIVE FEATURE 
The “Uni-frame” construction of WELCO Torque 
Motors provides for an easy interchange of A.C. and 
D.C. motors to fit the same housing or frame. Only 
WELCO has this vitally important feature. 


Write today for complete details 


THE B. A. WESCHE ELECTRIC COMPANY 


1626-6 Vine Street 


Cincinnati 10, Ohio 


se RNR 
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PROPELLERS 


Types from 12" to 72" 


2—BLADE 
12” to 60” 


3—BLADE 
24” to 60” 


4—BLADE 
12” to 72” 


5—BLADE 
26” and 32” 


6—BLADE 
36” to 72” 


ALL BLADES DIE 
STAMPED AND 
DIE FORMED. 


ALL SPIDERS DIE 
STAMPED AND 
DIE FORMED. 


HEAVY STEEL HUBS ARE ACCURATELY 
MACHINED, ASSURING PERFECT ALIGN- 
MENT AND BALANCE. 


The CHELSEA line of standardized propellers are available in types capable of 
meeting all industrial requirements. Engineers, designers and builders can now 
specify a standard component to exactly meet specific needs—volume, velocity 
and physical size—with the added advantages of economy, precision and prompt 
delivery. CHELSEA engineers offer experienced cooperation in choosing the 
proper component for your particular problem. Inquiries are invited; no 
obligation. 


CHELSEA PRODUCTS 


INCORPORATED 
1206 GROVE STREET IRVINGTON, NEW JERSEY 
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NEW Electrical Time Switch 


DEVELOPED PARTICULARLY FOR ONE 
MANUFACTURER’S NEW EQUIPMENT 


Has Time Control been util- 
ized toits best advantage on 


YOUR new products? 


Our Engineering Depar ie ane ~ 
to anny eae ae 
Simply write and a aan cent 
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PEASE ‘‘22-16"" 

Continuous Blueprinting 

and Processing Machine pro- 

duces Blueprints at 20 feet per min- 

ute. Made in 42-inch and 54-inch sizes. 


@ BLUEPRINTS ~ @ BROWNLINE PRINTS 


White lines on Blue Brown lines on White 


@ BLUELINE PRINTS @ WET DIRECT PROCESS PRINTS 
PEASE ''K"’ Wet Direct 


Process Developing Blue lines on White Black lines on White 
Attachment bolts 


securely to the top @ BROWNPRINTS @ WHITEPRINTS (Dry Direct Process) 


of Printer and ap- ve : : 

plies developer to the ex- White lines on Brown Red, Blue or Black lines on White 

cone — rr - 

ried and delivered in the ae ‘ vei . 

same manner as Blueprints. The basis is a Pease Continuous Blueprinting and Processing 
Machine, such as Pease “22-16” (above). Accessory equipment 
is the Pease “700” Developing Machine (left) for dry direct 
process prints and the Pease “K” Attachment (left) for wet 


direct process prints. 


Prints of unsurpassed quality are made quickly, easily, and at 
low-cost with Pease all-purpose equipment. 


Ask for literature and prices. There is no obligation. 
PEASE ‘‘700'' Dry Direct Process Devel- 
oping Unit is a table style, ammonia T H br ( f p F A S f ( 0 M P A N Y 
fume machine for developing the prints “ ‘ 
after exposure in the Printer, It is con- 


tinuous in operation and has two devel- 2605 WEST IRVING PARK ROAD + CHICAGO 18, ILLINOIS 


oping speeds, 4 ft. and 8 ft. per minute. 
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JUST BOLT THE MOTOR TO THE MACHINE 








(or vice versa) 


FACE-TYPE MOTORS 


Use them where the motor supports the 
machine. Mounting bolts are screwed into 
tapped holes in the machined end shield of 
the motor. The line includes ratings from 
1/20 to 50 hp in squirrel-cage type, 1/4 to 
50 hp in wound-rotor type, from 1/20 to 
10 hp in single-phase type and d-c motors 
from 1/20 to 60 hp. Tri-Clad type shown 
has foot mounting. Also available without 
feet. 


FLANGE-TYPE MOTORS 


for use where the machine supports the 
motor. The flanged end shield of the motor 
is secured to the machine with through bolts. 
Available in same range of sizes and types 
as face-type with or without feet. Type B 
flange has NEMA standardized dimensions. 


PARTIAL MOTORS 


This type is either closely coupled to the 
driven machine or built right in. Usually 
furnished as a complete motor less one or 
both end shields, or less shaft, for applica- 
tions where the machine can substitute for 
one or both end shields. Ratings are the 
same as in complete motors. 


_ SHELL-TYPE MOTORS 


Used where a high-speed motor must be built 
right into the machine or where a smooth, 
streamlined motor with close shaft or bear- 
ing centers is required. The motor consists of 
shaftless rotor and o shell-like frame to carry 
stator punchings and windings. Speeds up 
to 3600 rpm at 60 cycles are available — 
higher -speeds can be furnished for opera- 
tion on higher frequencies. 


VERTICAL MOTORS 


For direct coupling to vertical machine shafts. 
Five base types are ovailable — ring, face, 
tripod, end-shield mounting, and NEMA Type 
B flange. Ratings range from '% to several 
thousand horsepower in squirrel-cage, 
wound-rotor, synchronous, single-phase and 
d-c type motors. : 


GENERAL 





G-E motors like these simplify your design 
job, save space, and cut your assembly costs 


Direct-coupled motors that literally become a 
part of your product not only save space and 
make for better appearance, but they can also 
be great time savers on the assembly line. 

The G-E modified standard motors shown 
here have precision-machined end-shield sur- 
faces and rabbets. All dimensions (and the 
angular relation of shaft to end-shield face) 
are held to close tolerances. This means that 
you get accurate, lasting alignment without 
fussy adjustments. In fact, you just bolt the 
motor to the machine and your product is 
ready to go. 


MACHINE DESIGN IS STREAMLINED 


In bringing your motor-drive problems to G. E. 
you save design time two ways. You save time 
because G. E. offers the most complete line of 
standard motor types and enclosures. Chances 
are that you can pick a motor with exactly the 
mechanical construction and torque and speed 
characteristics you want right out of the cata- 
log. You save time on knotty motor problems, 
too, because G. E. can put an unparalleled 
background of motor-application experience 
to work on your specific problem. A call to our 
nearest office will start the ball rolling. Further 
details in Bulletin GEA-40972. 


Keep on buying BONDS — and keep all you buy 


&) ELECTRIC 


ELECTRICAL MANUFACTURING 


for processing machines 


G-E time switches on processing 

machines are like extra men on a 

payroll. The user merely sets the 

time — the switch automatically 

goes into action at the second 

specified. This cycle timer accurately controls a series 
of operations from 10 seconds up to 1 hour in length. 
It repeats ON and OFF operations at any interval 
selected within its range. Use it for timing mixing 
machines, exhaust fans, pumps, blowers, filters, and 
similar machines. Details are in Bulletin GEA-2963. 


New, Small 


electronic relay 


Because it is able to amplify 
very limited currents transmit- 
ted by delicate control contacts 
or high-resistance circuits, this 
new G-E relay can greatly in- 
crease the use range of many 
control devices. Small in size, 
light in weight, and easily installed, it can be operated 
by any contact-making medium having a resistance 
up to 500,000 ohms (this can be increased to 5 million 
ohms if desired). It’s especially suitable for liquid-level 
control, sorting metal parts for size, textile seam detec- 
tion, and for service requiring a sensitive limit switch. 
Bulletin GEA-4214. 


for the lamps of tomorrow 


G. E. announces two new ballasts 

for fluorescent lamps. The first is a 

disk-shaped unit with a center 

mounting hole for use with 12- 

inch Circline fluorescent lamps. It 

can be assembled on portable 

lamp stems — concealed in the 

lamp base — or adapted to shallow-type wall or ceiling 
fixtures. The second new ballast is a high-voltage type 
for operating the new Slimline Mazda F lamps without 
any separate starting equipment. Available for lamp 
current values of 100 or 200 milliamperes. Ask for 
Supplements 2 and 3 to Bulletin GEA-3293F. 
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TIMELY HIGHLIGHTS 
hed are 


CUTS ROUND TRIP 
TIME — 
on all kinds 

of cuts 


A G-E adjustable-voltage drive on your planer gives 
the machine greater speed and versatility than other 
types of drive. It accelerates and decelerates the 
table quickly yet smoothly, and permits it to be re- 
versed many times per minute. Thus, the planer table 
makes very fast round trips, and the user often can 
produce an extra unit of work per shift. 

Moreover, your planer is able to take on a wide 
variety of jobs, because the operator can select the 
best cutting speed for a particular metal and still get 
an extremely fast return speed. The table responds 
promptly to a limit switch, thereby permitting accu- 
rate planing up to shoulders and in pockets. Planer 
operation is also greatly simplified. Control is central- 
ized in a single push-button station and a single 
rheostat enclosure. The drive is easy to install and is 
built to withstand severe operating conditions with 
little maintenance. 

Why not discuss the G-E planer drive soon with 
one of our application engineers? Complete details 
are in Bulletin GEA-3785A. 
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aCe MOM ul MMP ha i: al 
that solves scores of problems quickly and economically! 


The new Diamond G MULTI-CLAMP instantly FITS and HOLDS rubber hosing, 
metal pipe, tubing, cables and other equipment in a vise-like grip. No 
NCU Lae Soe eh MS ET Tl dilate Ma tattle Ml a 
type self-locking screw assures uniform instant adjustment. Each standard 
eee Nee dM il ee Me ea ler 
eel Cole lal MMM lM Sa eleL cele elm ele ttt ei e-haelle 


The Diamond G MULTI-CLAMP is corrosive-resistant and meets current 
Army-Navy specifications. It can be used repeatedly and is practically 
indestructible. Mechanically held and securely welded . . . a double safety 
TIC SM aes Sallie ltt ee ed) eM a ee 
metal, plastic or rubber are available. 


See the MULTI-CLAMP in action . . . for automotive, aviation, railroad, 
alesis Ot alee he aT ee) ee dL 
Pe Me Lael) its Le ld: 


el? “ 
GEORGE K. GARRETT CO., INC. OE URE MRC 
\ — 4 TO ee ead ee tear orabegpee > reach eherag 
e fat altt ba Me Me | 
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ROCKBESTOS FIREWALL RADIO HOOKUP WIRE 

Sizes No. 22 to 4 AWG in 1000 volt rating, and No. 12, 14and 16 AWG 
in 3000 volt. 

The first lightweight, small diameter, flame-resistant 
hookup wire, designed in 1937 and widely used since in 
airborne and ground communication systems, electronic 
devices, instruments and apparatus. Operating tem- 
peratures range from 125° C. to minus 50° C. Also 
with tinned copper shielding braid and in twisted pair 
or tripled construction. 


ROCKBESTOS TYPE CA LEAD WIRE 
Has high-dielectric strength and moisture resistance for 
use where heat and humidity are encountered. No. 20 
to 8 AWG solid or stranded copper, monel or nickel 
conductors insulated with synthetic tape and various 
thicknesses of felted asbestos finished in black, white 
or colors for coding purposes. Also with All-Asbestos 
insulation only, for high temperature applications 
where moisture resistance is not required. 


ANOTHER NEW ROCKBESTOS 
FIREWALL CONSTRUCTION 
A 400°F. WIRE 


War-developed Rockbestos High-Temperature Wire— 
with a maximum operating temperature of 400°F —de- 
signed for jet propelled plane applications and circuits 
to hot-wing de-icers, fire detectors and extinguishers, 
and air conditioning and heating nits where baking 
temperatures destroy ordinary insulation. Under con- 
tinuous operation at rated temperature it retains its 
original dielectric strength and inherent resistance to 
heat and flame, and progressively improves in its re- 
sistance to moisture and abrasion. Now available for 
these and other severe applications. Write for complete 
information and samples. 
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Double Check All Possible 
Operating Service Conditions 


PTS oliM ele del:Siee Me Tealelaltali hg 
Insulated Wire and Cable 


Advanced wire-planning will tell you what you'll need in 
a wire to withstand high ambient and operating tempera- 
tures, abrasion, vibration, overloads, moisture, oil, grease. 

Checking actual operating conditions and adding ample 
safety margins will help take care of the unusual service 
requirements that the product gets in operation. 


Installing Rockbestos wires, cables and cords gives your 
products trouble-free wire performance under severe oper- 
ating conditions. : 

Inherently heatproof and fireproof, permanently insulated 
Rockbestos has an impregnated asbestos insulation that with- 
stands conductor-heating overloads and high ambients. It 
won’t dry out, crack or bake brittle. Because the insulation 
resists oil, grease, moisture and alkalies, it won’t rot, flow, 
bloom or swell. 


Rockbestos wires, cables and cords are available in 125 
standard constructions . .. each and every one has a per- 
manent asbestos insulation that assures long-lived performance 
under severe conditions. And for applications where a stand- 
ard won’t do. . . Rockbestos Research will go to work on a 
“special” construction to meet your particular requirements. 
For samples, wire recommendations or wire assistance, write 
nearest district office or: 


ROCKBESTOS PRODUCTS CORPORATION 


817 Nicoll St., New Haven 4, Conn. 


INVEST IN VICTORY BONDS 


ROCKBESTOS RESEARCH 


Solves Difficult Wiring Problems 


New York Buffalo Cleveland Chicago Pittsburgh St. Louis 
Los Angeles San Francisco Seattle Portland, Ore. 





ppnamare it’s the smaller details, like these bal- 
ance weights, that best illustrate the value of 
Simpson’s 35 years of experience. 

Though only tiny coils of wire, these balance 
weights have an important function—to offset the 
weight of the pointer so the moving assembly will 
swing in perfect balance. If the instrument is to 
stay accurate, they must stay in place. 

So Simpson has devised a method of locking 
these balance weights in- position. This construc- 
tion not only defeats vibration and shock, it per- 


SIMPSON ELECTRIC COMPANY 
5200-5218 Kinzie St., Chicago 44, Illinois 






INSTRUMENTS THAT STAY ACCURATE 





Buy War Bonds and 


. . . Simpson balance weights 


are LOCKED IN PLACE 





Stamps for Victory 





mits even greater initial accuracy and makes pos- 
sible faster, more efficient production. 

Such refinements come from a greater knowl- 
edge of the problems of instrument manufacture, 
and a greater fund of practical experience which 
can be applied to their solution. This is the simple 
reason Simpson Instruments are writing such an 
outstanding service record in posts of vital re- 
sponsibility. This, too, is your guarantee of the 
ablest translation of today’s advances in tomor- 
row’s instruments. 
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COMPACT CONTROLS 
with Allied’s “E” and “F” Relays 


The E relay illustrated is a single pole, double 
throw arrangement. The standard silver contacts 
are capable of carrying one ampere at 24 volts DC 
or 115 volts AC non-inductive.‘Insulation is bake- 
lite. Alloy contacts are available. Other contact 
arrangements may be furnished. The E is 15/16” 
high, 1 1/16” wide ard 1 1/16” long. Weight 1!%4 
ounces. 


The F relay shown is a single pole, single throw 
normally open combination. The standard contacts 
carry three amperes at 24 volts DC or 115 volts AC 
non-inductive. Bakelite insulation is used. May be 
supplied on other contact combinations. Silver is 
standard contact material, alloy contacts can be 
substituted. The F is 1 11/32” high, 1 3/16” wide 
and 1 3/32” long. Weight is 17% ounces. 


i reas for electronic controls in 
which space limitation is a criti- 
cal factor, the E relay is small enough 
to fit into an area of approximately 
one cubic inch. Light too, it weighs 
about one ounce. TheF relay, although 
available in two pole, double throw, 
is only slightly larger and weighs less 
than two ounces. 


Used in your electronic assembly 
these relays will save you space and 
weight. Moreover you will be assured 
of positive and quiet operation, for 
into these relays go the same careful 
design and manufacturing precision 
found in Allied’s larger relays. 


Whatever your relay applications, 
check with Allied. In addition to sen- 
sitive, telephone, power, differential 
and other types of relays Allied man- 
ufactures solenoids and electro-mag- 
netic devices. A number of strategic- 
ally located plants are available to 
supply your immediate requirements. 
Allied’s quality standard is in keep- 
ing with your post war products... 
write today for more information. 


ALLIED CONTROL COMPANY, INC. 


GENERAL OFFICES: 2 East End Ave 
Chi 


Plantsville, Conr 
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DERMANENT MAGNETS MAY 


AND 
MATERIALS TION 


*** THE INDIANA STEEL 


comP 
—To 


maTERtAL 
cart cork 


Engineers! Product designers! For your conven- 
ience, in handy reference form, we have prepared 
two charts (shown in reduced size above) giving 
helpful data on the energy product and physical 
characteristics of permanent magnet materials. 
A supply of these, printed on durable ledger 
stock, 11” x 16”, is available for prompt mailing 
to any firm or individual considering commercial 
applications of permanent magnets. ~ 


6 NORTH MICHIGAN AVENUE, CHICAGO, 2 ILLINOIS 


Write for your free copy today. 

Our research and engineering specialists are at 
your service for consultation. Complete informa- 
tion on the facilities of The Indiana Steel Prod- 
ucts Company—world’s largest manufacturer of 
permanent magnets—is presented in our tech- 
nical handbook, entitled ‘‘Permanent Magnet 
Manual,” now on the press. We will be glad to 
send you a copy without charge. 


\ PRODUCTS COMPANY 


r. 1945, The Indiana Stee! Products Co. 


SPECIALISTS IN PERMANENT MAGNETS SINCE 1910 
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Resistant to moisture and humidity/ 
changes, Phenolite used as stator insula- 


tion helps this radio condenser come 


uniformly under varying climatic 
conditions. 


an i 


performance of your product 


In the electrical industries, Phenolite laminated 
Bakelite finds widespread use because of its ex- 
treme resistance to moisture and changing 
humidities . . . its ability to reduce dimensional 
changes and variations in electrical properties 
to a minimum. 


This desirable quality accounts for its use 
where a tough, machinable insulation is de- 
manded. But, because of its rare combination of 
outstanding properties, it is also readily adapt- 
able for many more industrial applications. Light 
in weight (about one-half that of aluminum), 
it is exceptionally resilient and high in impact 
strength ...is resistant to abrasion ... possesses 
good machinability ... resists heat and moisture 
. . and is not affected by solvents and oils. 


Find out now some of the many ways this ver- 
satile material may serve you profitably in your 
peacetime plans and products. Write for full in- 
formation and the Aggmapmace of one of our 
trained engineers. 


NATIONAL VULCANIZED FIBRE CO. 


Offices in Principal Cities Wilmington 99, Delaware 
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Machine screws and Thread Form- 
ing screws are completely described 
in these two new file size folders, with 
list prices and valuable engineering 


information. Write for your copies. 





..--- IN USING LAMSON LOCKWASHER 
SCREWS..IS TIME ..AND SAVING TIME 
OY od) sd 0d DL oO Dd YO 


You save time in not having to match lockwashers 
to screws, more time in not having to place lock- 
washers on screws, and still more time in not 
having to inventory and handle separate stocks of 
lockwashers and screws. This time-saving fea- 
ture is One you Cannot escape enjoying. You 
simply order the proper size screw you want, the 
type and size lockwasher you need, and then you 
get them together, as a unit. And of course you 
apply them as a unit—manually or with automatic 
hopper-feed screw drivers. And in dis-assembly 
as in assembly, this time-saving, temper-saving 
feature works for you all the time. You simply 
cannot lose the time-saving feature this fastening 


insures by its use. 


Time-studies are not needed to demonstrate that 
reaching for a screw and reaching for a lock- 
washer separately takes more time than reaching 
for both at once when joined inseparably to- 
gether. It’s just good business to use them where 
possible because of the time-saving bonus you 
get on your assembly costs. And incidentally 
their cost is little or no greater than if lockwasher 
and screw are purchased separately! 

Until now most of Lamson’s lockwasher screws 
were going into war material, for saving time 
was one of the most effective weapons we had 
and saving time in making repairs, adjustments 
and replacements contributed to faster movement 
of supplies to fighting fronts. More than ever 
before, this time-saving feature will be important 


to you in your future production. 


A new folder is ready for you providing complete 
information, lists and stock sizes of Lamson lock- 


washer screws. Ask for it with the convenient 


coupon below. Samples will be sent on request. 


THE LAMSON & SESSIONS COMPANY, General Offices: Cleveland 2, 0. 


Plants at Cleveland and Kent, Ohio; Chicago and Birmingham 


5 Mf 
“BOLTS, NUTS & SCREWS” —1944 REVISION. Cloth bound. Limited 
edition, 180 pages of technical, practical information. Sent prepaid for 
$1.00—cash or check must accompany your order. 
“BOLTS ARE IMPORTANT!”’— 24-page booklet of currently useful informa- 
tion for buyers of headed and threaded products, and describing Lamson 
& Sessions’ specialty fastenings which have wide industrial applications 
—now, and in the post-war period. Sent gratis. 
“THE LAMSON BLUE BOOK’’—is our standard Catalog of standard prod- 
ucts excepting our Aircraft products. Sent gratis. 
““SIMPLIFIED STOCK LIST’ —Of bolts, nuts and screws, conforming to 
latest revisions of the Office of Price Administration, and of great value 
in showing you in what ratio quantities of various standard products 
are kept in stock for deliveries, by your jobbers and in our own (and 
other bolt manufacturers’) warehouse stocks. Sent gratis. 


--—— HERE’S A COUPON FOR YOUR CONVENIENCE————- 


THE LAMSON & SESSIONS COMPANY « 1971 West 85th Street « Cleveland 2, Ohie 
Please send us [] Lamson Blue Book [ Bolts, Nuts and Screws ($1.00) 
C) Bolts are Important! C Simplified Stock Sizes 


Send information on [ Cap Screws and Set Screws OD Cotters 
0 Bolts (1 Machine Screws (C1 Lamson Lock Nuts 
() CP,HP,SF Nuts () Lock-washer Screws [) Thrd. Forming Screws 





Name of Individual Title or Kind of Work 





Employed by (Name of Company) 
Street Address 


City and State No. 1¥6s—Copyright 1945—The Lamson & Sessions Co, 


LAMSON & SESSIONS 


BOLTS - « NUTS .+ > COTTERS : « CAP BCREWS : * SPECIALS 
Your Jobber Stocks the Lamson Line 
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CALENDAR 
LETTER OPENER HOUSING 


LAMINATED 


PAPER CUTTER STREET LIGHT 
PLAYING BOARD BASE WIRING CHANNELS REFLECTOR 


TO REACH A SOUND CONCLUSION TO YOUR PROBLEM IN 
AACS cenilt then Uitlled wwihinlcaee-~enginean end dedynen~el 
the General Electric Company. For advice on the successful application 
of plastics materials using all available processes of manufacture, write 
Section J-35, General Electric Company, One Plastics Avenue, Pittsfield, 


Mass., or call the General Electric Plastics Divisions’ office nearest you. 


A G-E PLASTICS TECHNICIAN KNOWS PLASTICS 


GENERAL @ ELECTRIC 


ELECTRICAL MANUFACTURING 
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REGARDLESS of the thousands of electrical Coils Anaconda 
engineering has designed, still each one is strictly a custom- 
built job created to precisely meet a specific need. 

Type, size, shape winding, insulation, treatment, cost — 
countless variables—are analyzed and specified to arrive at 
the proper coi) for the intended use. 

Anaconda magnet wire, another product of Anaconda 
engineering, is quality-controlled from copper mine to 
winding. 

Think of that advantage — wire manufacture guided by 
long experience in making coils—coil production benefitting 
from the counsel of wire specialists. 


Manufacturing facilities too are outstanding — modern, 
efficient plants and thoroughly skilled personnel. 


For magnet wire and coils offering long, trouble-free serv- 
ice, contact our engineering service through any sales office. 


45302 


ANACONDA WIRE & CABLE COMPANY 
AnaCwoA Subsidiary of Anaconda Copper Mining Company 
re GENERAL OFFICES: 25 Broadway, New York City 4 
CHICAGO OFFICE: 20 North Wacker Drive 6 
Sales Offices in Principal Cities 





SELECTOR MECHANISMS! 


MAN RING FACILITIES 


Santay has the manufacturing facilities to produce Selector 
Mechanisms for you. 


In addition to the necessary machines needed to perform assembly 
operations, Santay has (1) the engineers to design and the tool 
makers to build the special jigs and fixtures, so often needed, and 
(2) the production engineers and methods to assure accurate 
work and prompt delivery. 


When you are considering a Selector Mechanism, of your 
own design or a combination of your design and ours, (@«<S 


consult Santay. co 


INJECTION MOLDING AND METAL STAMPING e ELECTRO-MECHANICAL ASSEMBLIES 
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ittle bolt 
loes a job 





This little bolt does a big job in the compressor unit of a famous electric refrigerator. 
ce it was a problem child because it had ‘to be machined individually from bar stock. Now 
Buffalo Bolt engineers have devised a process of shaping it out of drawn wire and threading 
it in a single, fast and economical operation. Another example 
of the versatility of our modern equipment. 


ALD, 
TINLS 


COMPANY 


NORTH TONAWANDA, NEW YORK 
SALES OFFICES IN PRINCIPAL CITIES 
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Each of this battery of Buffalo Bolt roll threaders 
has a capacity of 43,000 bolts per working day. 









When You NEED - 


E 
BETTER CORROSION annem 
HIGHER ELECTRICAL CONDUC 


LONG-LIVED OPERATION 
PLUS ECONOMY 








General Plate 
AMINATED 
METALS 


are your answer 














Manufacturers and designers of peacetime products who want exceptional Where fo use 


performance characteristics, long operating life and low overall cost of GENERAL PLATE LAMINATED METALS 


materials should investigate and become familiar with the advantages offered 


by General Plate Laminated Metals. 

These combinations of precious metals permanently bonded to low cost 
base metals give you the performance of solid precious metals yet cost panne 
slightly more than the base metal itself. For instance, your designs call for ole 
high corrosion resistance ... General Plate sheet, wire and tube meet the 
requirements with a thin layer of silver. In contacts, a lamination of silver at Thee Turbines 
the actual point of contact gives the desired high electrical conductivity 

if 





costing a fraction over the base metal. 


Whether it’s a redesigned pre-war product or an entirely new item, plan 
to use General Plated Laminated Metals. They'll save you money, improve 
performance and assure long life. They are available in combinations of 

precious metals to base metals or base to base metal laminations. New lam- 
inated combinations developed since the war are also available. Our engineers 
are available for consultation. Write for information today. 


General Plate Division 


of Metals & Controls Corporation 


50 Church St., New York, N. ¥.; 205 W. Wacker Drive, Chicago, Ili.; 2635 Page 
Drive, Altadena, California; Grant Bidg., Pittsburgh, Pa. 


ATTLEBORO, MASSACHUSETTS 
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SAVE 25% OF WEIGHT ond BULK 






Several important advantages can be gained from instruments, controls, lead-in and _ hook-up 










this lower weight and less bulk of Lexel insu- wires and other low-tension applications. We 
lating tape: will supply list of leading manufacturers mak- 









1. Higher breakdown voltage with less ing Lexel wire. 
weight and bulk 
2. More conductors in the same space THE DOBECKMUN COMPANY 
3. Lighter, more compact installations Industrial Products Division, Cleveland 1, Ohio 
These benefits result from uniform centering Makers of “DOBAR” laminated paper insulation 
of the conductor within the _ helically-wound, and “DOPLEX” insulating tapes 






heat-sealed tape of cellulose acetate butyrate. 


Lexel is non-corrosive,’ with high dielectric S 


CLEVELAND PLANT 





strength, low current leakage and low moisture 





absorption. 










TEST IT YOURSELF 


Send for samples and data showing the im- 






portant advantages gained by using Lexel for 







Another DOBECKMUN Insulation 
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THE ELASTIC Ong toieg STOP NUT 


Like a sentry on post, the red collar 
nut never wavers in its duty. It stays 
where it’s put. 


This is especially important in me- 
chanical assemblies where spring ten- 
sion or compression devices are 
designed to hold fine adjustments. At 
best, the “creeping” of an ordinary 
nut means continual servicing for re- 
adjustments. At worst, it means poor 
operation or complete breakdown. 


But the Elastic Stop Nut, the one 
with the famous red collar, never 
backs off, whether it is “‘seated” 
against a surface or unseated on a 


threaded part. Only a deliberate ef- 
fort with a wrench will remove it, yet 


STOP 
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NUT 


A NUT BELONGS 


that removal is sure and simple be- 
cause the famed red collar seals off 
dirt and corrosion from the bolt. 


It is the red collar that overcomes the 
effects of vibration, shock and impact 
—the precise forces that make ordi- 
nary nuts fail. The collar in the head 
of the Elastic Stop Nut is tough and 
strong. It is unthreaded and gauged 
slightly smaller than the bolt. Bolt 
threads force their way in, do not cut. 
The result is a two-sided friction grip 
that holds firmly. And because the 
collar is resilient, the Elastic Stop 
Nut may be used over and over again. 


Perhaps you are having difficulty with 
nut-and-bolt fastenings caused by 


Union, New Jersey 


CORPORATION 


HOLDS FAST 


loose nuts. Let an Elastic Stop Nut 
engineer call on you. Just write us. 


ROOK FOR THE RED COLLAR 
THE SYMBOL OF SECURITY 


ESNA 


TRADE MARK 


OF 


AMERICA 
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orking under pressure... 


Charged from an air line, this “Fluid-Bal” carries its own ai 
pressure, simplifying the servicing of brake systems. With one 
job completed, it is easily moved on to the next, because it’s 
made of lightweight Alcoa Aluminum. 
Two aluminum hemispheres, made as permanent mold 
castings, are welded together to form this pressure-tight ball. 
The rack included in the lower casting holds the hose. 
Pressure-tightness is only one advantage of Aleoa Aluminum 
permanent mold castings. They also give you excellent details 
and smooth surfaces, which require very little finishing. 
Dimensional tolerances can be quite close. 
Manufacturing plants under pressure for large quantity 
production find Aleoa Aluminum permanent mold castings a 
great help, and most economical. For quotations, write 
AvumMiInuM Company oF America, 2179 Gulf Building, 
Pittsburgh 19, Pennsylvania. 


ELECTRICAL MANUFACTURING 





—to prove the “skin” value 


of Essex LATKA TEST 


Magnet Wire 


@ Before it leaves the plant, every spool 
of Essex Magnet Wire, #10 and finer, is 
checked with the snap test—a sudden, rapid 
stretch or elongation to the breaking point 
of the copper. 


This snap test enables Essex engineers to 
prove the “skin” value (toughness, adhesion 
to copper, and flexibility of the enamel) so 
that the wire will wind into tight places 
and around sharp corners without damage 
to the film. 


One more reason for Essex Extra-Test 
Magnet Wire’s middle name —one more 
reason why it is specified so consistently for 
finer coil winding. 


WIRE 


ESSEX WIRE CORPORATION 


FORT WAYNE 6, INDIANA 
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Fourteen Mossman Heavy Duty 
Lever Switches in use on Crouse- 
Hinds Airport Control Panel. 


@ Landing lights, runway indicator, approach... 
14 different series.of lights... are controlled by 14 
Mossman Series 4101 Lever Switches in this Indian- 
apolis Municipal Airport control panel built by 
Crouse-Hinds Company of Syracuse, New York. 


These 14 Mossman Heavy Duty Switches are vitally 
important components of the panel, providing in- 
stant, dependable control of the signal and indi- 
cating lights used to operate the airport. The panel 
is mounted on a standard metal-type desk which 
can be raised for wiring and inspection. 


Crouse-Hinds Company find Mossman Switches, 
with their various spring pile-ups, particularly suit- 
able for use in these airport control panels. The 
majority of these control installations are specially 
built to meet the requirements of individual airports. 


The Mossman Series 4101 Switch is a heavy duty, 
multiple circuit, positive action lever switch. The 
number and type of interlocking circuits are entirely 
at the discretion of the designer. An almost un- 


LEVER 
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Mossman Series 4101 meets the 
need for a heavy duty, multiple 


Heavy Duty 
circuit, positive action lever switch. 


Lever Switch 





limited series of combinations of contact assemblies 
may be built up to meet specific requirements. 


The heavily constructed chassis, consisting of a 
rigidly braced, heavy brass frame, assures con- 
stant adjustment. 


Many types of Mossman heavy duty, multiple 
circuit lever switches, turn switches, push switches, 
plug jacks and other special switching components 
are shown in the Mossman Catalog. Send for a copy. 






Mossman design and engineering service includes 
more than merely supplying a dependable switch 
for the job. We will work with your engineers to 
design covers and wiring arrangements to suit your 
specific requirements. Mossman sales engineers are 
located in principal cities. It will pay you to consult 
us about your switching problem. 


DONALD P. MOSSMAN, INC., 612 North Michigan Ave., Chicago 11, Illinois 


mOSS MAN 
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IN ELECTRICAL INSULATION 
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Ree laboratory accomplishments have made pos- 
sible new grades of Formica laminated plastics that 

have many qualities that were not before available in 

combination in any one material. 

The development of new materials—glass cloth and glass 

mat fibre bases, and Melamine resins—have made this 

possible. 


Among these new grades are varieties that stand more 
heat and more arcing than laminated material would take 
before. Others provide greater mechanical strength. And 
some are more efficient insulators of high frequency cur- 
rents, approaching ceramics in that regard, but providing 
strength and vibration resistance for parts that must perform 
important structural functions. 


As all of these grades are free from cellulose they resist 
fungus growth. Water absorption is low and does not affect 
either stability of dimensions or stability of electrical char- 


acteristics. 


All grades are machinable—adapted to quick efficient pro- 
duction methods. Engineering details on request. 


THE FORMICA INSULATION COMPANY 
4638 Spring Grove Avenue °* Cincinnati 32, Ohio 


/ 
? 
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When you bring us your sheet metal fabrication 


problems, you hire 20 years of specialized experience 
in serving the highly individual needs of manufac- 

turers of electrical, radio, electronic and mechanical 
apparatus. Our long history in this exacting specialty 

is one of intimate knowledge, and assures post-war 
permanence. 


At your service are our 65,000 square feet of floor 
space ... hundreds of skilled craftsmen .. . large 

stores of stock dies to save you money. Try us for 
chassis, panels, cabinets, racks, housings. 


ANY SIZE...ANY METAL... 
ANY GAUGE... ANY FINISH 


KARP ---— 


METAL PRODUCTS CO.,INC. 


74 ELECTRICAL MANUFACTURING 





in shock & vibration control? 


| wae BUYING,” which comes from 


catalog and shelf-stock selection of 
shock and vibration mounts, usually gives 
limited performance or negative results. 
Catalogs invariably give information for 
only single mode isolation. Ultimate per- 
formance calls for multi-mode isolation. 
Barrymounts, engineered to your partic- 
vlar application, eliminate “blind buying” 
by taking all vibration factors into consid- 


eration. At no added cost you obtain 


BARRYMOUNTS CAN MAKE PRODUCTS LIKE THESE 
LIVE LONGER, SMOOTHER, EASIER, QUIETER LIVES. 
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vibration and impact isolation thoroughly 
engineered to your requirements. 

When your product designs require im- 
pact and vibration control, call in a certi- 
fied Barry Vibration Engineer. He com- 
bines expert knowledge and ability with 
excellent test and manufacturing facili- 
ties. The Barry engineer gives the best 
service available in this new, highly 


specialized field. Send for him now, with- 


aut obligation. 








Make the Brains of 
Your Electronic Products a 


Mallory Circuit Selector Switch 





OTHING makes a product more saleable than ease of operation. And nothing will make 


your electrical or electronic circuits operate more easily . . . more dependably . . . over 






a longer lifetime . . . than a Mallory Circuit Selector Switch. 






These switches, rotary types capable of handling an almost infinite number of circuits as well 
as both single and multiple push button switches, have special advantages for use in export 
products. They can be fully “‘tropicalized” to withstand extreme humidity and high tempera- 







tures, and to prevent the growth of fungus. For aircraft use or export to frigid climates, special 






lubricants assure efficient operation in sub-zero temperatures. 






















Other advantages include : 






ae Some Switch 
e Better moisture-proofing for insulating sections. Romer es 
; ; Applications 
e Improved impregnation to assure high leakage resistance. 














AM-FM or Television 
Equipment 

Laboratory Equipment 

Test Equipment 

Industrial Electronic 
Equipment 

Electronic Control Devices 

Medical or Dental Equipment 

Household Electrical 


Appliances 


e New materials and platings for longer life. 
e All electrical contacts with self-wiping silver surfaces. 


e “Hill-and-valley” indexing of rotary switches for smooth, 






positive action. 







A large selection of standard Mallory switches is available from 
your nearby Mallory Distributor. Ask him for a free copy of 
the Mallory catalog, or write us today. We'll gladly help with 
circuit problems where the right switch may make your 











design ‘‘click.” 










P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 
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Industrial and Electronic Switches 
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This intricate little box, with its four walls, two 


balconies and sixteen holes is designed to house 


and accurately position the working elements of 


u stove’s thermostat. 

The material for this non-glamorous, but highly 
functional role is a specially compounded high 
heat-resistant black phenolic, compression molded. 
Accurate processing and closely held tolerances 
were of prime importante, because each of the 
sixteen variously sized Holes serve to locate and 
support the stamped metal parts comprising the 
unit’s assemblies. We cite it as an example of 
Consolidated’s ability to reproduce ‘your blue- 


print in plastic’... Inquiries invited! 


EO CRC MOLDED PRODUCTS Corporation 


309 CHERRY STREET, SCRANTON 2, PA. 
| BRANCHES: NEW YORK «+ BRIDGEPORT 
be CHICAGO « DETROIT « CLEVELAND 
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STRENGTH to withstand the strains of high 
centrifugal speeds, the steady pull or the alter- 
nating load—sTRENGTH which translates itself 
into great DEPENDABILITY—STRENGTH with 
the LIGHTNEss that’s inherent in aluminum. 

These are the properties accounting for the 
widespread use of Alcoa Aluminum forgings 


in so many warplane applications. 


ALCOA a uminum 


ELECTRICAL MANUFACTURING 


Large aluminum forgings and small, many 
with complicated shapes, are being produced in 
tremendous numbers by Alcoa. They’re setting 
the pace for new and improved postwar prod- 
ucts—lighter, stronger, more dependable. Alcoa 
Aluminum forgings may help you accemplish 
the same results. 


ALUMINUM COMPANY OF 
America, 2179 Gulf Bldg., Pittsburgh 19, Pa. 


ALUMINUM 
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MULTIVERSAL 
Pressure — 


Ilustration and drawing of Multiver- 
sal pressure switch for standard ' 
conduit fitting electrical connection 


—— with the adjustable 


versal pressure 
switch with Am- 


ccc em differential feature 


HERE is a wartime development by Cook engineers that is ideally suited to ail 
industry where pressures and temperatures must be detected and controlled. The 
Multiversal pressure switch is fast becoming the standard control component to 
many manufacturers of hydraulic, gas, steam and air actuated equipment, or in 
processing where these factors are present and must be controlled. This switch 
may be used to control pressures from 2 to 30 P.S.I. and temperatures from 70° to 
200° F. It also has a differential adjustment feature permitting adjustment of the 
“off” and “on” position within the operating range. 
Pressure connection is ¥g” pipe. Electrical capacity is from 1 to 10 amperes at 
Lefia~Meltiversel 120 volts A.C., depending on differential adjustment. Electrical connection can be 
pressure switch illus- either Amphenol or standard 14” conduit fitting. Overall size of the switch is 234” 
trated above is diameter, 274” high, and weight is approximately 9 oz. This switch may also be 
shown equipped supplied to operate on higher pressures or temperatures upon application. 
poe ee og This is only one of a line of Cook standard and special pressure switches that 
reel Be may be adapted to your control problem. Cook engineers will be pleased to 
of taautts: recommend the proper switch for your requirement, or upon application, design 
a switch to meet your particular need. 


OOK ELECTRIC 
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2700 SOUTHPORT AVENUE CHICAGO 14, ILLINOIS 
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The motor you adopt for your product should be a 
motor designed for the job you have in mind—not 
just a stock model taken down off the shelf. It 
should be a motor that “‘fits’”” your space dimensions 
—that provides exactly the right torque and running 
characteristics—that is constructed to provide rug- 
ged, dependable service. 


In shaping your plans for new products, let Packard 
engineers design this motor for you. Years of know- 
how in engineering, production and research in 


making millions of motors for nationally known. 


products are at your command. 


The features that mean so much to quality are built 
into every Packard Sunlight motor: full-rated start- 
ing capacity to prevent starting strains; self-oiling 
cast bronze journals to reduce friction and minimize 
the need for servicing; full-gauge copper wire to cut 
down heat generation, and extra-heavy coatings of 
dielectric insulation on all wiring to guard against 
short-circuits. 


If you have a motor problem, let Packard design a 
motor to do that job better. 


BUY MORE VICTORY BONDS 


Packard Electric Division, General Motors Corporation, Warren, Ohio 


PACKARD SUNLIGHT MOTORS for: compressors . . . washing machines ... power-driven 
bench tools ...ironers...milk separators... milking machines... furnace blowers... 
stokers...oil burners... water pumps... ventilators ...and many other applications. 


DEPENDABLE APPLIANCE 


MOTORS 


FOR TWENTY-NINE YEARS 
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No 
econversion 


problem 


Johnson Bronze is ready to supply your peace time 
bearing needs. We had no reconversion problem. The 
change from war production to peace time operation 
was made over night. And we have much more to 
offer Industrial America. Our facilities have been 
increased . . . our equipment is the finest obtainable .. . 
we have added greatly to our skill and experience . . . 
and we are the only beanng manufacturer that makes 
every type of Sleeve Bearing. Why not consult with 
Johnson Bronze now? Let us help you solve your 
bearing problems .. . help you get an early start for 
your post-war market. 


JOHNSON BRONZE CO. 
pe 570 $. MILL ST. NEW CASTLE, PA. 


Rolled Bronze. Bronze : CAST BRONZE 
On Steel. Babbitt On 
Steel. Plain or Graphited 


BABBITT LINED 
Bronze or Steel Backing 


LEDALOYL 
Power Metallurgy 


BRANCHES IN 
18 INDUSTRIAL 
CENTERS 
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CUT YOURSEL 


A PIECE OF PLASTIC 


Most plastics are hard. Have to be sawed and machined. Imagine, 
then, a plastic that handles as easily as any. ordinary cloth. Sheer and 
pliant. Or coarse as burlap, if you prefer it that way, and still pliant. 
Not a cloth—not a plastic, but a happy combination of both, 
Holliston Processed Cloths may be water-proof, mildly resistant to 
common acids, and certain styles will withstand moderate heat. Because 
of these and certain interesting dielectric and acoustic properties 
they're a challenge to your ingenuity. 

Research and development men are going to think up a lot of new 
uses for Holliston Processed Cloths, thereby solving knotty problems 
that now confront them. Wherever possible, we'll be glad to assist 
with samples for testing, specifications and suggestions. 


Got a Problem? — Ask our Research Department. 


The HOLLISTON MILLS, Inc. 


Processors of Cloth for Special Purposes 


NORWOOD, MASSACHUSETTS 


Soles Agents in Principal Cities 


Cloth Bound 


A cloth bound book is bound to be 
kept — bind your 
CATALOG — SALES MANUAL — 
INSTRUCTION BOOK, ETC. 


in HOUISTON Book Cloth — dur- 
able, impressive, hard-to-soil, easy- 
to-clean. 

Write for samples. 


Consult your printer. 


SPECIAL FINISH 


HOLLISTON special finish cloths meet 
special needs — 
TRACING CLOTH — PHOTO 
CLOTH — RUBBER (PROCESSING) 
CLOTH - BOOK CLOTH — 
SHADE CLOTH — SIGN CLOTH 
— TAG CLOTH. 


Cloth combined with special com- 
pounds, filled, impregnated, coated 
-—to form a material with charac- 
teristics of a plastic and the flexible 
strength of a woven fabric. 
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NEW BALLENTINE -_ 
1 1 + i 
SINGLE VALUE " Geidapaancibenemmamnee 


brushes. Ideal for projectors, fans, and similar applica- 


CAPAC ITOR | MOTOR tions where high heat losses are not desirable. 


Other QUIET Ballentine Motors from 1/1000 to 1/8 


H.P. will soon be available. 
This miniature powerhouse heads the parade of 


Ballentine Motors now rolling off the production lines 
and available for prompt delivery. 


Like all QuIET Ballentine Motors, the Single Value 
Capacitor Motor is the result of expert craftsman- 
ship at its best — precision dynamic balance —strict 


RUSSELL ELECTRIC COMPANY 


344 WEST HURON ST., CHICAGO 11, ILLINOIS 


Wauuactornrs  BALLENTINE MOTORS 
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Does Your Product Require Electrical Wiring? 


a 


Ee : "he ra 


with 


a, 
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If your product requires electrical wiring— our ample engineering and production 
you'll find Whitaker to be a dependable facilities, trained manpower, exacting in- 
source for WIRING HARNESSES... spection, and the economies resulting from 
BONDING JUMPERS. ..CABLE ASSEMBLIES’ our use.of modern methods, and special 
... CABLES or TERMINALS. equipment...In addition to an engineered 

We are wiring specialists — and you wiring service, Whitaker also offers a qual- 
have everything to gain by utilizing the ity line of standard cable products. We 
full benefits of our 25 years of experience, cordially invite you to write us. 


WHITAKER CABLE CORPORATION 


General Offices: 1309 Burlington Avenue, Kansas City 16, Missouri 
Factories: Kansas City, Mo. + St. Joseph, Mo. « Philadelphia +« Oakland 
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rIT THE RELAY 
TO THE JOB... 


NOT THE JOB TO THE RELAY 


It’s real economy to use relays that are exactly 
suited physically, electrically, and mechanically 
to your application—and it is Struthers-Dunn’s 
business to supply just the unit you need. Today’s 
list totals over 5,312 standard Struthers-Dunn 
types. Each is adaptable to numerous coil and 

‘design variations ... but, should it still prove 
impossible to match your specification 
from this list, Struthers-Dunn engi- 


neers welcome the oppor- 


relay type to your exact 


measure. 


A typical application of the 
Struthers-Dunn Type 8BXX50 
electrical lock-in relay used 
with a 3-wire “high-low” tem- 


STRUTHERS-DUNN, Inc. * perature control thermostat, 


1321 ARCH STREET, PHILADELPHIA 7, PA. 


STRUTHERS-DUNN 


9,312 RELAY TYPES 


DISTRICT ENGINEERING OFFICES: ATLANTA @ BALTIMORE ¢ BOSTON © BUFFALO © CHICAGO © CINCINNAT) « 
CLEVELAND © DALLAS © DENVER © DETROIT © HARTFORD © INDIANAPOLIS * LOS ANGELES ¢ MINNEAPOLIS/» 
MONTREAL ¢ NEW YORK @© PITTSBURGH © ST. LOUIS © SAN FRANCISCO © SEATTLE © SYRACUSE © TORONTO 
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COMBINATION 


SLOT INSULATION FOR 
ARMATURES AND STATORS 


Varslot is made from 100 percent rag paper combined 
with “Vartex” black bias varnished cambric. This product is 
characterized by its unusual flexibility, toughness, 

and high dielectric strength. 


* sari JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT e WOODBRIDGE, N. J. 


Vornished Combric Cloth Varnished Fiberglos 


Other Vartex Prducts Varnished Cambric Tapes “Varslot’” Combinotion Slot insulation 


Vornished Duck Synthetic Resin Extruded Tubing 
Varnished Sitk Substitutes Cable Wrapping Tapes 
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Lowering an Alcoa Alumi- 
num impeller into the pit 
for centrifugal testing. It is 
run in a vacuum to reduce 
the driving power. 


& 
ie ‘ 


ro r hazard 

gt oe fds of ab- 

“bathed up by o 

ik and a 4-foot thick- 
ted concrete. 


A LCOA ALUMINUM \“” 
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Induction motors—always an easy responsibility 
for maintenance crews—are now simpler than ever. 
Now, in sizes up to 15 hp, Westinghouse squirrel-cage 
motors need no lubrication for 5 years at least and 
maintenance is practically negligible. 

All Westinghouse squirrel-cage ball bearing motors 
(CSP and CS) up to 15 hp, frames 203 to 326, are 
prelubricated at the factory and sealed so they need 
not even be inspected for lubrication until after 5 
years of 24-hour-a-day operation. In operations using 
many motors, this saves a large amount of time for 
maintenance crews and brings other advantages, 
as well: 

No overgreasing 

No “skipped” bearings 
No grease contamination 
No grease seepage 

No unreplaced pipe plugs 


With all these advantages, you can install motors 
and work them hard for 5 years or more with no 
attention. For complete information, write for Bulle- 
tin B-3554 and Descriptive Bulletins 3100-CSP and 
3100-1 to Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. J-21329 


LIBERAL 
el 177 
J OF GREASE 


23) O) 21:18: 
1 T3Nl 


Another Westinghouse motor “First” 
—the lubrication label that says, 
“Don’t lubricate for 5 years or more.” 
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Westinghouse 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 
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vew surnoy HYTOOL 


Simple, compact, and relatively inexpensive, the Burndy HYTOOL 
(Cat. No. Y10R) provides new economies in making small wire 
connections . . . regardless of quantities. 

In addition, each connection made is uniformly high in mecban- 
ical strength and electrical efficiency... because of the Burndy indent 
method, and Burndy’s one-piece, pure-copper connector design. Here 
are the outstanding features of this HYTOOL: 


1. 
2. 


3. 


fe v } j ¥ . s 
#5 2 fy 
| dhe . 3 4. 


5. 


Large jaw opening simplifies operation and speeds up work. 
Foot-pedal leaves both hands free for fast, uninterrupted pro- 
duction. 

Multiple die accommodates connector sizes 18, 14 and 10, with 
or without insulation grips, for wire sizes 22 to 10 inclusive... 
no ‘setting-up’ required when changing. 

Fronomical for short runs . . . high production and low-cost 
on long runs. 

Provides uniform indent, assuring uniformly strong, efficient 
connections. 


6. Price: $50.00 complete with die set. F.O.B. factory. 


Also available for pneumatic operation. For full details, get in touch 
with the Burndy representative near you, or write, Burh 7 Engineer- 
ing Co., Inc., w7-G Bruckner Blvd., New York 54, N. Y. 
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What can these 
Carpenter 

Low Expansion Alloys 
Do for You? 


EXPANSION — tnches/inch « 


Low expansion alloys can solve two types of prob- . e i 
lems. The first is the need for greater accuracy or Some Applications or 
better performance where a product operates over 

a range of temperature. The second is the need to Greater Accur acy 
produce a definite amount of motion for a certain . 


f t . a 
snesesanibihigiaiitiain. Some of the most obvious appli 


cations include measuring 
e instruments, as well as preci- 
Carpenter Low Expansion Alloys sion devices for aviation and 
scientific use. Another use in- 
cludes radio and electronic devices where ex- 
pansion due to temperature change affects the 
| ranges. Carpenter Invar "36" — of ne et ae m4 
eo — covers the most commonly used are other applications where it is desirable 


temperature range of —80°F. to +350°F. with an to have low expansion and match it to glass. 
expansion about 1/10 that of carbon steel. The same The hypodermic syringe with an Invar 36 
temperature range is covered plunger is an example of this type of application. 


by Carpenter Free-Cut Invar Applications that Produce Motion 


“36” which is a free-machining 
alloy suitable for use on auto- The combination of Invar ‘‘36’’ and some alloy such 
as brass with a high coefficient of expansion can be 


matic machines. For the range TEMPERATURE 600° 
of O°F. to 600°F. Carpenter Low Expansion “42” used to produce motion. Some applications include 
thermoswitches, immersion thermostats, 


expands about ' that of carbon steel. For tempera- 

tures up to 1000°F. Carpenter Low Expansion ‘‘49"’ various types of bimetals. 
| has a substantially lower ex- 
' pansion rate than carbon steel 
| and can be used for tempera- 
| tures above 600°F. or for the 
} whole range. 

000 


| There are three Carpenter Low 
| Expansion alloys to meet the 
| needs of various temperature 
| 


EXPANSION 


For further information on how Carpenter 
Low Expansion alloys can help you, write 
full details about your problem to our metal- 
lurgical department or ask for our engi- 
neering bulletin. 
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a PEDIGREE 


PRODUCT 


oe INSULATING VARNISHES 


Distributed by 
INSULATION MANUFACTURERS INSULATION & WIRES TRI-STATE SUPPLY 
CORPORATION INCORPORATED CORPORATION 


Manufactured by 
THE P. D. GEORGE COMPANY, ST. LOUIS, U. S. A. 
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THE IMPACT OF A FALLING PIN 


MAY BE LIKE A SLEDGEHAMMER BLOW 


So delicately adjusted are many instruments— 
both mechanical and electronic—today, that bet- 
ter methods of reducing vibration have had to 
be found. 

The “war of movement” with its highly com- 
plex weapons has emphasized this need for 
insulation against shock and vibration. 

Electronic equipment in planes, tanks and fast 
surface craft; recording instruments of extreme 
precision; radio communications radar .. . all 
these have raised new problems of cushioning. 


United States Rubber Company engineers have 
helped meet this challenge. Engineered rubber 
mountings of “U.S.” design are lowering vi- 
bration to the “irreducible minimum”’. . . pro- 
viding practical protection for highly sensitive 
parts. 

As in kindred fields, the experience, specialized 
technical skill and highly developed facilities of 
this 100-year old organization are in increasing 
demand by manufacturers of electronic equip- 
ment... both for immediate and future needs. 


Serving Through Science 
with Engineered Rubber Mountings 


UNITED STATES RUBBER COMPANY 


1230 Sixth Avenue .- 


Rockefeller Center - 


New York 20, N. Y: 
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(Above) 
Enclosure at rear of Norton 4-in. Type C grinder houses 
compact Thy-mo-trol electronic panel and other electric 
control. 


(Left) 
Ease and accuracy of control have made this grinder 
popular for production work on small parts. 


SPEED RANGE 


AT HER FINGERTIPS 


Ax advanced type of precision grinder, built by the 
Norton Company, Worcester, Mass., has won wide favor 
for its high production rates on small machine parts. Its 
outstanding characteristic is simple, yet highly flexible, 
control, right at the operator's fingertips. 


Work speeds on this grinder are set on a dial—any 
level from 100 to 1000 rpm, with constant torque through- 
out—thanks to the use of a G-E Thy-mo-trol drive. Jogging 
control is also easily adjustable over a wide range, and 
dynamic braking gives fast stops. Yet the machine operates 
on a regular a-c power supply. 


FOR WIDE-RANGE STEPLESS SPEEDS 


A Thy-mo-trol drive is a complete, co-ordinated set of 
equipment including an electronic panel, transformer, con- 
tro! station, and a d-c motor matched to the job. It’s the 
increasingly popular choice of machine builders and users 


GENERAL @ ELECTRIC 


676-190-8930 


Buy all the BONDS you can—and keep all you buy 
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for applications requiring stepless speed control, adjustable 
accelerating torque, or constant speed under changing 
loads. 


Standard Thy-mo-trol drives can be obtained in ratings 
from 1/8 to 25 hp. In special cases, speed ranges as high 
as 100 to 1 have been furnished. The experience of G-E 
engineers is available to help make Thy-mo-trol an in- 
tegral part of your product or processing set-up. Apparatus 
Dept., General Electric Company, Schenectady 5, N. Y. 





Longer Life for the **"VYocal Cords’ . 
of a 25- flile, oie 


HE ‘“‘VOCAL CORDS” of many whistles booming 

from war-burdened trains and ships are metal 
diaphragms— some of them as large as 30” in 
diameter. For the purpose, many materials have 
been tried but one metal—phosphor bronze—has 
unqualifiedly stood up under the stringent require- 
ments of this application. 


Phosphor bronze resists corrosion. This is a 
strong point since most whistles are exposed to 
weather and marine whistles, of course, to salt 
spray. Phosphor bronze also has good tonal quali- 
ties. But above all, phosphor bronze must have 
excellent fatigue resistance to withstand the terrific 


aes 


iia oi aaa autor? 


vibratory stresses set up by steam or air Operation 
at frequencies up to 500 cycles per second. 


To insure maximum life and achieve uniformity, 
sheets for the diaphragms must be uniform in 
composition, and rolled to exceedingly close thick- 
ness tolerances. To prevent premature failure, sur- 
faces must be free from scratches and imperfections. 


This is the kind of job Riverside likes to sink its 
technical teeth into. If you have a similar problem 
or any problem indicating the use of phospor bronze, 
nickel silver or beryllium copper, \et’s work it 
out together. 


INSIDE RIVERSIDE—We're nof small. ; .we can handle most any phosphor bronze, nickel 
silver or beryllium copper job you send our way. But we're not big either... not so big 
that your inquiry, order, letter, wire or call won't get top-drawer ‘attention. Next time you 
work with any of the three metals on which we focus all our research, engineering ex- 
perience, laboratory control, production, and inspection, try Riverside for interested attention. 
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de in variety of wrought 
ial leaded mixtures; in non- 


A ses. In general, phosphor bronze is a good electrical 
“ conductor, non-magnetic, and has a low coefficient of fric- 
tion. It is easy to machine, can be welded by carbon or 
metal arc (there’s a special alloy for flame welding), can 
be brazed or soldered. Easy to punsh, drow, j or 


spin. Phosphor Jr "ted ida Croke 
For ‘ar. Supplied in sheets, strips, wire, rods, 


circles, bars, blanks or ingots. 
Typical uses for Riverside Phosphor Bronze 


RIVERSIDE NICKEL SILVER ALLOYS — A combination of 


ickel and zinc in various proportions. Made in vari- 


valued electrically for its specific resistance, and phy 
because of its clear-through silvery white appearance. In 
general, it is tough, resistant to wear, fatigue, and corro- 
% gon. Easy to machine in any manner, weldable by all 
méfagds, can be brazed or soldered and is extremely 
workable Readily formed, bent, drawn, stamped, punched, 
embossed ofspun. Supplied in sheets, strips, wire, rods, 
circles, bars, blasks-gnd ingots. Typical uses for Riverside Nickel Silver 


RIVERSIDE BERYLLIQM COPPER — an alloy—with an unusual 
combination of properties — Unusually high stréhgth= Ex- 


cellent hardness, wear resistance and corrosion resi€te 

High thermal conductivity, good electrical conductivity. Eé 

to braze, solder, punch, draw or stamp. Can be cold worked. 

Outstanding for hot working qualities. Can be easily hot 

forged or hot pressed between 1050° and 1425°F., and 

heat hardened to achieve strengths rare to non-ferrous 

metals and alloys. Great resistance to fatigue under action, 

which is pronounced at high temperatures where other 

non-ferrous materials might fail. Negligible creep or 

hysterisis. Non-magnetic qualities. Supplied in sheets, strips, ' 

wire, rods, bars and blanks, usually, semi-hard, cold worked ye ¥ : — 
for fabrication and heat treatment. Typical uses for Riverside Beryl Capper 
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Fiberglas-base laminates are made 
with many different kinds of res- 
ins—to meet a wide range of elec- 
trical and mechanical require- 
ments. The finished materials may 
be obtained in sheet form, in rods 
or tubes, or may be molded or 
shaped to special forms. 

Laminates with Fiberglas Cloth 
as a base are used in large volume 
for motor and generator applica- 
tions. Their temperature limits 
and moisture resistance vary with 
the type of resin used. They have 
high dielectric strength. 

Where minimum space and 
high strength are required, Fiber- 
glas-base laminates are usually 
used. Typical applications are air- 
craft generators, dynamotors, etc. 

Laminates with Fiberglas Mat 
as a base are used primarily by 
radio and electronics industries. 
The Fiberglas Mat in combination 


with resins provides dimensional 
stability, moisture resistance, tem- 
perature resistance and adequate 
mechanical strength for high-fre- 
quency, low-electrical-loss parts. 

Most manufacturers of elec- 
trical laminates make one or 
more types of Fiberglas-base 
products. 


Complete Information 

The new Fiberglas catalog EL 44-7 
gives performance and applica- 
tion data of importance to any- 
one concerned with electrical in- 
sulation. It contains facts about 
each of the many types of Fiber- 
glas-base materials which are pro- 
viding better, “High Safety Fac- 
tor” insulation. Write for your 
copy today. Owens-Corning Fiber- 
glas Corporation, 1866 Nicholas 
Building, Toledo 1, Ohio. 


In Canada, Fiberglas Canada Ltd., 
Oshawa, Ontario. 


Each distributor of Fiberglas-base Insulation Materials has his own source of supply, 
since Owens-Corning Fiberglas Corporation does not process these materials. 


FIBERGLAS 


*T. M. Reg. U. S. Pat. Off. 


ELECTRICAL 


INSULATION MATERIALS 


‘There is a 
FIBERGLAS 
Insulation Material 

for every need 


Sheets, tubes and rods of Fiber- 
glas-base plastics are made by 
many plastics producers. 


In sheet form Fiberglas laminates 
are made in thicknesses from 
1/32” to 3/16”. Greater thick- 
nesses are used for panel and 
switchboard material. 


Fiberglas Cloth is used with 
Melamine to produce this circuit 
breaker panelboard. Has astound- 
ing impact strength and excep- 
tional electrical characteristics. 


Write for catalog El 44-7, today. 
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THE WIRE INSULATION 


SPRAGUE 


| # 
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... that will not burn! 


Sprague CEROC 200 is an inorganic, non-inflammable 
ceramic wire coating supplied in a preferred thickness 
of only 4 mil and holding vast opportunities for smaller 
size and lighter weight with greatly increased power for 
a wide variety of electrical equipment. By using it, mid- 
get size windings can be made to do man-size jobs—with 
safe, conservative operation up to 200°C. 

Space factor is higher than that of 

any other type of wire insulation 

and, despite its ceramic nature, 

CEROC 200 can readily be wound 


tO meet most requirements. 
MiDGET-SIZE WINDINGS 
Write for copy of CEROC 200 Bulletin 505 DO MAN-SIZE JOBS! 


SPRAGUE ELECTRIC CO., NORTH ADAMS, MASS. 
+ 
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built for extremes 


“XN 


in operation for power control 


with Callite tube components 


The Type EL-C5B tube, manufac- 
tured by Electrons, Incorporated, is 
-widely used in sensitive and precise 
motor speed control, torque ampli- 
fiers, welding control, voltage regu- 
lators and controlled rectifiers. 


Callite manufactures the three-piece 
lead-in wires for all Electrons, Inc. 


Calliie s 


«Zz «Zz 


tubes including the C5B, which has 
leads of ‘‘Kulgrid” strand. 


Callite developed “Kulgrid” to meet 
the need for a stranded wire that 
does not oxidize readily at the high 
temperatures necessary in beading, 
stem making, sealing-in and ex- 
haust. Kulgrid is a composite wire 


having an inner core of copper al- 
loy bonded to a nickel sleeve. 


We will be glad to discuss applica- 
tions of Kulgrid* and send samples. 
Write Callite Tungsten Corporation, 
547 Thirty-ninth St., Union City, 
N. J. Branch Offices: Chicago and 
Cleveland. 


Hard glass leads, welds, tungsten and molybdenum 
wire, rod and sheet, formed parts and other com- 
ponents for electron tubes and incandescent lamps. 


*Kulgrid is covered by U. S. and foreign patents. 
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HERE'S THE FULL STORY 


RR RY a RR RERRRRR | 


IN A DETAILED, 8-page bulletin now available, Raytheon Manu- 

facturing Company tells the complete story about the dependable i 

Raytheon Voltage Stabilizers. These trouble-free magnetic-type YTH 7 ie 
units... with no moving parts to get out of order .. . stabilize AC eA 0 hi 
from ordinary voltage sources to within plus or minus a half percent, 
throughout their full rating. Eakaianas- aie aaa 


MANUFACTURING COMPANY 


The bulletin includes such useful information as electronic 
applications, performance features, principles of operation, operat- 
ing characteristics, graphs, specifications of the three immediately 
available designs, cased, uncased, and endbell, and a price list. 


ELECTRICAL EQUIPMENT DIVISIO 5 


We urge you to send for your copy promptly. Ask for Bulletin 
DL48-537, and address your request to Raytheon Manufacturing 
Company, Electrical Equipment Division, Waltham 54, Mass. 
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A little over a year ago, prophets of 
doom were bemoaning the fact that more 
machineé tools had been built in three years 
than in the previous twenty and had prob- 
ably saturated the market for the next 
fifteen years. Recent estimates as high as 
$600,000,000 worth of government-owned 
surplus machinery seemed to strengthen 
this view. Offsetting this gloom is the 
fact that during the war most production 
machinery has been run 24 hours a day, 
seven days a week, by unskilled hands and 
the life expectancy has been thereby 
greatly reduced. More important is the 
recognition that wage rates will be sub- 
stantially higher postwar than prewar, 
making cost reduction one of the major 
goals of industry. 


This complex situation leaves a big 
opening for the designer to step in and 
prove his worth. It is his job to render 
obsolete the huge volume of machine tools 
produced during the war years by creating 
designs which will reduce costs of the 
manufactured product. In fact, since high 
production costs are largely what makes a 
machine obsolete, the effect of a high wage 
level is to accelerate the process. There 
are several straws in the wind that confirm 
the fact that redesign will be the salvation 
of the machine tool builders. 


In one of the first postwar machines to 
be announced, unlimited flexibility in num- 
ber and sequences of functions for the first 
time is brought to a type of machine that 
up until_now has been only manually oper- 
ated. It is done by an ingenious combina- 
tion of electric and hydraulic controls. 
The rate of production is fixed at its abso- 


The Designer’s Part In Obsolescence 


Eilbtied 








lute maximum and is not subject to oper- 
ator’s indecision while changing feeds and 
speeds, nor that 4 o’clock letdown. It 
turns out work in one-third to one-quarter 


the time. Yet, there is no “speed-up” 
here. The operator simply loads the work, 
presses a button and watches the machine 
go through its intricate paces. The higher 
the prevailing wage level, the easier for 
management to justify the obviously 
higher cost of such automatic features in 
terms of writeoff. 


Although this particular machine is an 
isolated instance it does point to a trend 
that was started during the war. There is 
every reason to believe, for example, that 
some of the highly special-purpose auto- 
matic transfer-type machines built for the 
aircraft industry will find their counter- 
part in the automotive industry. There 
will be more rather than less button push- 
ing done by machine tool operators. 


Nor is speed and cost reduction the only 
goal of automaticity. Recent developments 
in high precision machine tools include the 
use of electrical controls which achieve far 
greater accuracy than is possible through 
manual operation by the most skilled oper- 
ator. Such devices are being applied in 
strictly toolroom equipment. In a produc- 
tion machine, on the other hand, automatic 
electrical gages permit matching of one 
member with its mate within tenths of 
thousandths, thereby vastly simplifying 
the problem of subsequent selective as- 
sembly of precision parts. Attaining 
greater accuracy at no greater and perhaps 
less cost is but another way of making 
existing machinery obsolete. 

















Driving and Controlling Machines 
with Hydraulic Equipment 






* Elements and design features of hydraulic systems are presented, with 
a survey of types of pumps for supplying pressure and flow; a 


second article next month will 


HE healthy competition between the proponents 
of hydraulic and electrical controls throughout the 
past several years not only has focused attention 
on the weaknesses and advantages of the two systems, 
thereby stimulating improvements, but equally impor- 
tant, it has forced the hydraulic engineers to appreciate 
the possibilities of electrical units and the electrical en- 
gineers to become familiar with hydraulic potentialities. 
As a result the competition has engendered a spirit of 
cooperation producing controls embodying the desirable 
features of each which are better than human because 
they do not make mistakes. Hydraulics furnishes an 
excellent means of controlling electrically energized 
products because of the light weight, simplicity, control- 
lability, dependability, and low inertia of its moving 
parts. With it smooth, vibrationless control indepen- 
dent of load variations is obtainable and the cushioning 
effect of the hydraulic fluid not only protects the control 
but also the machine itself. 

Basic principles of hydraulic control systems will be 
discussed herein, followed by a review of the types of 
pumps employed to actuate them. In an article to ap- 
pear in the December issue of ELEctrrcaL MANUFAC- 
TURING the various types of valves, hydraulic fluids 
and other details of these systems will be presented. 

It is impossible to cover completely the subject of 
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Operation diagram of a variable-volume hydraulic system on a horizontal broaching machine, with a slow- 
operating main cylinder and a small rapid-return cylinder. Position of controls and arrows indicate machine 
has just started the rapid-return stroke. Courtesy of Socony-Vacuum Oil Co. 


valves and_ actuators. 





However, an over 
all picture of the field can be given so that the electrical 
product designer can realize what can and cannot be 


hydraulic controls in two articles. 


done. This will enable him to work more intelligently 
with the producers of the various hydraulic compo 
nents but, as is always the case, it is best to rely on the 
judgment of an expert in the field before tooling up for 
production. One basic concept that enhances the use 
of hydraulic controls is that the premium paid for non- 
standard equipment is very slight so that the design 
need not be compromised to utilize standard equipment. 
Actuating hydraulic cylinders designed to give special 
motions in the spaces permitted can be made to specifi- 
cations at very little additional cost and modifications 
of other control components to meet special conditions 
are usually equally simple. This feature of hydraulic 
controls gives great flexibility to the design and permits 
optimum conditions to be realized. 

The fundamental concept upon which the whole sci- 
ence of hydraulic controls is built is Pascal’s principle. 
This states that pressure applied at any point in an in- 
compressible fluid is transmitted equally in all direc- 
tions. This principle is demonstrated admirably in the 
hydraulic ram and in the automobile hydraulic brake. A 
force is applied to the hydraulic fluid in a small cylinder 
and the pressure per square inch is equal to the force 
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Circuit diagram of a typical constant-volume hydrau- 
lic system for driving and controlling a shaper. 
Courtesy of Socony-Vacuum Oil Co. 


divided by the area over which it is applied. This pres- 
sure is transmitted by the fluid to a larger chamber 
which performs the useful work. If a force of ten 
pounds is applied to a cylinder whose area is one square 
inch the pressure is 10 pounds per sq. in. If this is 
connected to a cylinder having an area of 10 sq. in. the 
force obtained is 100 pounds, producing a mechanical 
advantage of ten. This does not defy the law of con- 
servation of energy because a plunger motion of 10 
inches in the small cylinder produces a motion of only 
1 inch in the large one so that the amount of work ob- 
tained from the device is exactly equal to the work put 
in, neglecting friction. 
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Receiver or slave unit of a fluid displacement hydrau- 
lic control system. Courtesy of Sperry Products, Inc. 
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In most hydraulic controls the small motion of the 
controlled member for large motions of the controller 
is undesirable because the control would be too sluggish 
and difficult to adjust. Therefore, whenever the force 
needed at the controlled member is great, the extra en- 
ergy is imparted to the hydraulic fluid by means of a 
pump and then the controller becomes a valve which 
directs the flow of the fluid into channels to produce the 
desired motion. This greatly complicates the picture 
but fundamentally Pascal’s principle still is applicable. 

The simplest form of hydraulic control is the fluid 
displacement system used to control the position of a 
member by means of a remote actuator where the force 
required is small. It consists of a master unit or trans- 
mitter connected to a slave unit or receiver by means 
of a small tube. The master and slave units are identi- 
cal, consisting of a cylinder with a plunger to which an 
arm is fastened. Usually a spring is provided to return 
the plunger to its neutral position. The slave plunger 
can actuate a shaft instead of an arm to facilitate its 
integration in the product. The whole system is filled 
with hydraulic fluid so that motion of the master plunger 
applies pressure to the fluid which is transmitted to the 
slave unit causing it to move in synchronism. When 
the force is removed from the master unit it returns to 
its neutral position causing the slave unit to follow. 

If the hydraulic fluid were incompressible and if its 
volume did not change with temperature no additional 
equipment would be necessary for the fluid displace- 
ment system. Actually the hydraulic fluids, though ex- 
cellent, do not attain this ideal. Since the fluids are 
slightly compressible the larger the volume of fluid used 
the greater the springiness of the control. The volume 
of fluid is dependent upon the separation between the 


ee 


Transmitter or master unit of a fluid displacement 
hydraulic control system. 
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valve: 2—valve washer; 3—cylinder body: 4 
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Exploded view of a radial piston type pump for a variable-volume kydraulic system. 1 
sprindle; 5 
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central cylindrical 


sprindle nut; 6—floating ring bearings; 7—plung- 


ers; 8—slippers; 9—floating ring; 10—cylinder body bearings; 11--guide blocks; 12—guide rods; 13—cross 


head; 14—pipe cover; 15—shaft cover; 16 


master and the slave units and upon the size of the 
47 


The recommended tubing is 46”, al- 
Since the opening of 


tubing used. 
though 14” tubing has been used. 


the 14” tubing has approximately twice the cross sec- 


Typical hydraulic clutch control installation. A 
valve plunger; B—stop pin; C—piston; D—stop; 
E—cap screw; F—tubing; H—return spring: R 
bleeder valve; U—spring: V—valve assembly; W 
adjustable rod; Y—piston rod. Courtesy of Bendix 
Products Division, Bendix Aviation Corporation. 
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case. Courtesy of American Engineering Co. 


tional area of the 344”, more satisfactory control with 
less springiness is obtained with the smaller one. Like- 
wise the length of the hydraulic tube should be kept as 
short as possible. 

Fluid displacement systems may be designed to oper- 
ate over temperature ranges of —65 to 160 F. The 
fluid volume varies slightly with temperature, so to ob- 
tain satisfactory operation, special steps must be taken 
to maintain synchronism with changing temperature, 
particularly to maintain the setting of the slave unit 
after it is once set by the master. One manufacturer 
accomplishes this by introducing a solenoid valve at the 
slave unit, controlled by a contact at the master. The 
solenoid is energized, opening the valve, whenever the 
master unit is moved, permitting the slave to follow. 
The valve is closed at the end of the operation so that 
the fluid-in the slave cylinder is trapped, holding its 
position. Since this is a relatively small volume of fluid 
the variations due to temperature are negligible and 
its setting is independent of temperature, all the motion 
being obtained at the master unit. 
noid valve is opened to reset the system the two units 
fall in synchronism again, permitting control indepen- 
dent of temperature. 

Another manufacturer employs an equalizer in the 
line connecting the master and the slave units which per- 
mits the fluid to expand without changing the setting, 
thereby giving accurate control over the entire range 
from —65 to 160 F and several transmitters, connected 
in series, can be used to furnish remote control from 
several points. The fluid displacement systems are 
satisfactory for torques up to 400 in.-lb. Where greater 
forces are needed energy must be supplied by pumps 
and controlled by valves. 

Such systems employ the fluid in motion and the 
extent and speed of movement depend on the volume 
and rate of oil flow. Each hydraulic element has its 
electric prototype; the hydraulic pump is comparable 
to the electric generator; each has motors and fuses; 
the hydraulic cylinder is equivalent to the electric sole- 
noid; selector valves equal switches; check valves, rec- 
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tifiers; unloading valves, voltage regulators; relief 
valves, spark gaps; servo or pilot valves, relays; ori- 
fices, resistances and capacitors; accumulators, bat- 
teries or capacitors; and the pipe connecting the hy- 
draulic components is equivalent to the wire of the 
electric circuit. 

The two basic types of hydraulic systems are those 
of constant and variable volume. As the names imply, 
in the constant volume system the same quantity of oil 
is delivered continuously at a constant pressure, whereas 
in the variable volume system the flow of oil varies from 
zero to a maximum in either direction, depending on 
the demands. The constant volume system is used when 
cost is a consideration, usually at low oil pressures, 
where the volume variation is small and comparatively 
light weight parts are moved. Variable volume systems 
are used at high oil pressures for close control of heavy 
work where the variation in oil flow is great. The 
trend, particularly in aircraft hydraulic systems, has 
been toward high pressures because the greater the 
pressure the smaller the weight for the same power out- 
put. Pressures of 600 to 800 psi, common before the 
war, have been pushed up to 1350 and 1500 psi for many 
installations and pressures as high as 3000 psi have 
been used. However, hydraulic pressure of 1000 psi 
are considered most effective and dependable. These 
high pressures have added complications to the hy- 
draulic system because pressure control is important. 
This control is effected with relief valves, pressure regu- 
lator valves, variable displacement or self-regulating 
pumps, hydraulic power valves, boosters and deboost- 
ers. To these refinements are added the safety meas- 
ures not needed in industry but required in military ap- 
plications such as fuses to isolate any fault in the 
circuit and shuttle valves so that the system can be 
operated in an emergency with compressed gas. As a 
result the product designer has at his finger-tips many 
variations and improvements on the prewar hydraulic 
control systems which can be utilized where needed. 


THE BASIC HYDRAULIC SYSTEM 


The basic hydraulic system consists of a reservoir, a 
pump, a valve, and an actuating cylinder. The reservoir 
has an air vent and is used to compensate for volume 
changes in the fluid with temperature, the change in 
volume of the circuit elements, leakage, and evapora- 
tion. If it is a constant volume system, oil is pumped 
from the reservoir by the pump at a constant rate and 
pressure so a by-pass is connected from the valve to the 
reservoir which is open when the valve is closed to re- 
turn the unneeded oil to the reservoir. When the valve 
is opened the by-pass is closed so that the oil flows 
into the actuating cylinder to produce the desired mo- 
tion. In a variable volume system the by-pass is not 
necessary because the pump does not deliver oil when 
the control valve is closed. From this fundamental cir- 
cuit all hydraulic circuits can be derived but in applica- 
tion the controls may be so complicated that it often is 
difficult to trace the resemblance. 

As an example, consider the picture when it is de- 
sired to control several actuating cylinders with a single 
valve. The electrical equivalent would be a source of 
power connected to several solenoids in parallel with a 
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The heart of the hydraulic system—motor-driven pump 
with relief valve. Courtesy Brown & Sharpe Mfg. Co. 


single switch in the line. However, if the actuators are 
connected in parallel to a single valve the pressures on 
the piston in each cylinder is the same at the instant the 
valve is opened. Therefore the piston requiring the low- 
est unit pressure will start to move first and will con- 
tinue its travel until its pressure builds up to a value 
equal to that needed to move the others. Hence the 
motions of the actuating cylinders will not be in syn- 
chronism. If the actuating cylinders are arranged in 
series instead of parallel the circuit is completed from 
the reservoir, through the pump and valve, to the first 
cylinder, from the first to the second and so on, and 
then back to the reservoir. When the valve is closed 
the entire system is filled with oil and, with the pistons 
in a center or neutral position, oil is trapped between 
the piston rod side of the first cylinder and the oppo- 
site side of the second. When the valve is opened pres- 
sure is applied to the first piston, causing it to move 
and transmitting the pressure to the trapped fluid, caus- 


ing the second piston to move also. If the forces needed 
(Continued on page 190) 


An elementary hydraulic system, illustrating Pascal's 
principle which is employed in all hydraulic actuating 
and control equipment. 





Electronic Voltage Stabilization 
for High Current Rectifiers 


* Rectifier output voltage is compared automatically and continuously against a 
reference potential and differences are adjusted by an electronically controlled 
motor driving sliding contactors on an autotransformer supplying the rectifier. 


L. W. REINKEN 
Chief Engineer 


W. Green Electric Company 


LL rectifiers, of whatever type—metal plate, elec- 
A tronic tube, etc.—are subject to variations in 
output voltage from two causes: 
(1) Variations in load current 
(2) Variations in supply line voltage. 

In some rectifier applications it is desirable to sta- 
bilize the output voltage against variations from either 
or both of these causes. 

For tube rectifiers of moderate voltages from 100 to 
1500 volts and comparatively low currents from 10 to 
500 milliamperes, a number of stabilization methods us- 
ing high vacuum electronic tubes have been developed 
and are well known. Compensating for both load varia- 
tion and supply line variation, these electronic stabilizers 
are quite satisfactory and in some forms act so rapidly 
that they actually attenuate the residual ripple or hum in 
the output of the rectifier; thus providing the equivalent 
of an additional stage of filtering. 

On the other hand, these electronic stabilizers are not 
suited to low-voltage, high-current rectifiers because 


(Left) Exterior view of selenium plate rectifier for low-voltage, high-current application. 
(Right) Interior view, showing selenium stack at top, with main power 


magnetic contactor are seen at left. 


the current carrying capacity of high-vacuum electronic 
tubes is limited and the voltage drop across such tubes 
is excessive compared with the required voltage from 
the rectifier. 

To compensate for variations in load current in such 
service a number of stabilization circuits have been 
developed which utilize a saturated choke as the prime 
element. Apart from the difficulties in the design and 
construction of saturated chokes to provide precise char- 
acteristics, the saturated choke is effective only over 
a limited range of current variation. Also, a simple 
saturated choke system designed to compensate for 
variations in load current will actually magnify fluctua- 
tions in supply line voltage. To meet this difficulty, more 
complex circuits have been devised using auxiliary 
chokes or other devices to take care of the supply line 
variation. They cannot compare in simplicity and ef- 
fectiveness, however, to the electronic stabilizers used 
for high-voltage, low-current rectifiers. 

Recently a comparatively simple voltage stabilization 


Terminal posts and 


transformer below and variable autotransformer at left. The electronic voltage stabilizer may be seen in the 


right foreground. 
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Circuit diagram of low-voltage, high-current selenium rectifier with electronic voltage stabilizer. Adjustment of 
the auto-transformer is effected by a small motor operated through a differential relay, the action of which is 
governed by bucking the output d-c voltage against a reference battery. 


system has been developed which provides the following 
features: 

(1) Stabilization to within plus or minus 1 per 
cent of the maximum of the selected output 
potential 

(2) Ability to select any desired output potential 
in a range of from zero to the maximum 
voltage available from the rectifier 

(3) Applicability to a broad range of rectifiers 
with maximum output voltages from a few 
volts up to several hundred volts and with 
output. ratings measured in kilowatts. 

The basic rectifier circuit may be single phase, 
two phase or three phase, and the rectifying elements 
may be high-vacuum electronic tubes, mercury vapor 
or gas-filled tubes, or metal plate rectifiers such as the 
selenium rectifier. Thus, the choice of rectifying 
elements and circuit can be based, as heretofore, on 
considerations of available power supply and required 
output voltage, output current, and the amount of 
ripple that can -be tolerated. Filters may be used if 
desired. 

In the accompanying circuit diagram, a three-phase 
selenium plate rectifier is shown. Variation of output 
voltage from the rectifier is controlled by means of 
a continuously variable auto-transformer inserted be- 
tween the a-c supply source and the primary of the 
main rectifier transformer. 

Adjustment of the autotransformer is by a small re- 
versible, capacitor type motor driving the two brush 
contactors through reduction gearing. Automatic con- 
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trol of this motor to make corrections in the auto- 
transformer settings to compensate for fluctuations in 
output d-c voltage is through an electronic pilot control 
which compares the actual output obtained from the 
rectifier equipment to a manually variable reference 
voltage, in this particular case a 3-volt dry battery 
shunted by a potentiometer. A difference of more 
than 1 per cent between the rectifier potential and the 
reference potential causes the motor to drive the 
autotransformer in such a direction as to reduce the 
difference. The particular circuit illustrated is intended 
to supply 1.4 volts for the filament supply of small 
vacuum tubes being tested in parallel, and will main- 
tain this or any other selected voltage within 0.05 
volt, over a current range of 0 to 200 amp and with 
line voltage fluctuations of plus or minus 10 per cent. 

The pilot control d-c amplifier, shown simply as a 
block diagram, is basically a null voltage bridge circuit 
in which the d-c output voltage is “bucked” against 
the fixed, selected voltage obtained from the dry bat- 
tery. Any temporary differences in potential, above 
or below the set voltage, will result in reversal of 
polarity and corresponding current flow across the 
bridge. Through two amplifier tubes this current 
(measured in microamperes) can be stepped up suf- 
ficiently to actuate a floating type differential relay 
which acts as a reversing switch for the autotransformer 
control motor. If the output voltage is higher than the 
standard set, potential across the bridge actuates the 
relay in such direction as to cause the control motor 
to reduce the voltage to the main transformer primaries. 
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If the output voltage is lower, the reverse action takes 
place. When the rectifier output voltage is within 
0.05 volt of the reference potential, the differential 
relay floats, and the motor is idle. The inertia of 
the motor drive on the autotransformer is small com- 
pared to the friction of the transformer brushes so 
that hunting (continuous mechanical oscillation) does 
not occur. 


SAFETY FEATURES 


The manual voltage control used in the circuit is a 
small potentiometer shunted across a small dry battery 
or other source of stabilized voltage. This permits re- 
mote control of comparatively large rectifier equipment 
with maximum convenience. 

From the above description it is obvious that this 
stabilization system will compensate both for variations 
in load current and for fluctuations in line voltage and 
in fact for any variables, such as changes in the char- 
acteristics of the rectifier elements, which might result 
in changes in the voltage obtained from the rectifier. 
Modifications in the constants of the electronic pilot 
control permit its adaptation to almost any desired 
potential range, and furthermore it can easily be adapted 
(by the insertion of shunts) to provide constant cur- 
rent if this is desired. 

A number of safety features are incorporated in a 
rectifier of this type, principally for the purpose of 


The infrared spectroscope, with 
its invisible beam of light, “fin- 
gerprints” each component of 
material in a sample and _ per- 
forms the: job many times faster 
and more accurately than any 
previous method. A specially- 
designed version of this most 
modern of spectroscopes is shown 
here in use at the Westinghouse 
Research Laboratories. To ana- 
lyze a material—either liquid, 
solid, or in solution—a sample is 
placed in a special holder and a 
beam of infrared light, produced 
by heating a silicon-carbide rod 
to an incandescent glow, is di- 
rected through it. Highly pol- ple, how 
ished mirrors and special prisms 
guide the light along a thirty- 
foot-long, zigzag path to highly 
sensitive receivers that convert 
the light into electrical current, 
amplify it, and record the infor- 
mation with an electronic pen or 
a chart outside the machine. 
From the peaks and dips on the 
chart, it can be determined what 
materials are present in the sam- 
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Infra-Red Spectroscope Identifies Unknown Materials 





much 


The infrared spectro- 
scope depends for its speed and 
accuracy of analysis on the fact 
that the molecules that make up 
al] matter vibrate at certain char- 
acteristic frequencies—millions or 
even billions of times a second. 
The spectroscope ferrets out this 
y “tuning” 
quency of the infrared beam to 


protecting the selenium cell plates from overheating 
There are two thermal switches located beneath the 
stack and one above. The monitor thermal switch is 
normally open and is in parallel with the green signal 
light, indicating normal operating conditions. If the 
temperature becomes abnormally high this switch closes, 
shunting the green light and putting it out, at the 
same time impressing the full 7 volts (stepped down 
from 115 volts through a small transformer across the 
red light and the buzzer, thus giving both a visible and 
audible warning of trouble. Should the temperature 
continue to rise, the second thermal switch acts as an 
automatic overload cut-off. It is set for a higher 
temperature than the first switch and is normally closed. 
When overheated, it goes into action and breaks the 
contactor coil circuit, tripping the main contactor. 
The thermostat above the stack is another normally 
closed switch in the contactor coil circuit. It is set for 
a low temperature and quickly functions if the cooling 
fan fails and heat rises by convection from the selenium 
stack below. 

The unit illustrated in the photographs is compara- 
tively small. The only limitation in capacity, so far 
as the new voltage stabilization system is concerned, 
is the cost and size of the variable transformers. The 
recent announcement of the availability of oil-cooled 
variable auto-transformers indicates that present recti- 
fier limits (2500 amp. at 6 volts for 440-volt input) 
may be increased substantially. 





of each, the 
amount of impurities, and other 


that of the material under study 
—just as you tune your radio set 
to the frequency of the station 
you want. When the two vibra- 
tions coincide, the material ab- 
sorbs the infrared beam and this 
fact is recorded on the chart by 
a moving pen. This frequency is 
then matched against a standard 
and thus the material is identi- 
fied as accurately as fingerprints 
reveal human identity. 
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Collecting the Current 


for Trolley-Energized Equipment 


* Standardized devices available for new designs of cranes, hoists and 
mine locomotives for picking up electric power from stationary conduc- 


tors include rollers or wheels and sliding shoes, with many variations. 


C. E. SCHIRMER 


Chief Engineer. Hoist and Crane Division 
Robbins & Myers, Inc. 


LL electrically driven equipment, that is not 
A mounted in a stationary position, requires the 

use of some kind of current-collecting device to 
receive the energy necessary for its effective use. Of 
the many types of such movable equipment the follow- 
ing will be discussed in this article: Hoists, cranes, 
portable tools, and mine locomotives. 

Electric hoists are being used today in every industry 
and in small plants as well as in the larger factories. 
The monorail type is very popular as its’ usefulness 
is multiplied many times because of its ability to travel 
to remote sections of a factory by means of unlimited 
arrangements of trackage. Switches, curves and means 
of transferring such hoists from stationary tracks to 
movable cranes are readily available. 

Current collectors for electric hoists may be classified 
as follows: 

1. Wheel type 
A. Single wheel or roller 
a. Swiveling 
b. Non-swiveling 
B. Double wheel 
a. Swiveling 
b. Non-swiveling 





Fig. 1—Single wheel, swiveling-type 
collector. Courtesy of Electric Serv- 
ice Manufacturing Co. 


Fig. 2—Dimensions of single wheel, 
swiveling collector shown in Fig. 1. 
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2. Shoetype 
A. Underside contact 
B. Horizontal contact 
C. Topside contact 

The single and double wheel types of collectors are 
extensively used in connection with bare round copper 
conductor wires, rectangular bars and figure-8 bars. 
Fig. 1 shows the single wheel swiveling-type collector. 
The wheel is bronze, usually 2 or 2'4-in. outside 
diameter with machined groove. See Fig. 2 for di- 
mensions. 

A similar collector-arm assembly, but with shoe 
instead of wheel, is shown in Fig. 3 with dimensions 
in Fig. 4. These collectors are made with wheels or 
shoes for use with various types of conductors. 

The type of conductor used depends upon the require- 
ments of the installation, such as amount of current 
required; traveling speed; indoors or outdoors use; 
and whether the track is straight or has curves and 
switches or transfer points. 

For handling currents up to 40 amperes the single 
wheel type is suitable while for current up to around 
75 amperes the shoe type is recommended. The current- 
carrying capacities are necessarily approximate, as they 
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Fig. 3—Shoe-type collector of same 
general design as shown in Fig. 1. 


depend upon conditions of installation such as speed, 
contact pressures, frequency of use, cleanliness of con- 
tact surfaces, etc. The actuating spring, as shown in 
Fig. 2, is of the compression type and is enclosed. 
Some designs use a tension spring which is not enclosed. 
The collector arm and swiveling base and clamp are 
malleable iron. The insulating bushing is either mica 
or a fiber of high dielectric properties. 

For hand-push trolley hoists the short-length arm 
collectors will prove satisfactory. However, for power 
driven trolley hoists, beyond about 100 fpm, the longer 
arm length is more desirable. 

To give greater effective electrical clearance between 
collectors, where conductor spacing is reduced for 
some good reason, the collector assembly can be mount- 
ed right and left hand on the supporting bar. This 
should be used on straight track only, because on curved 
track the collector wheels should be located on the 
center line of hoist trolley to give best contact relation 
with the conductors. 

A patented design of current collector that has con- 
siderable merit from a compactness standpoint, is shown 
in Fig. 5. This shows the front elevation and clearly 
illustrates the vertical position of the collector arm that 
holds the bronze shoe for contact against the outside 
edge of the small conductor channels. 

The design utilizes a torsion spring to keep the shoe 


Fig. s—A form of current collector using bronze shoes 
sliding against channel-shaped conductors overhead. 
Courtesy of The American MonoRail Company. 
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Fig. 4—Dimensions of shoe-type, swiveling collector 
illustrated in Fig. 3. 


in contact with the conductor. The bronze shoe is 
held in a fiber or bakelite holder. The torsion spring 
can be easily adjusted by means of the special end 
collar and lock washer. The terminal wire is inserted 
up through the tubular arm and fastened directly to the 
shoe. This type of collector is particularly useful in 
connection with a monorail system employing switches, 
turntables, etc., as the narrow dimension obtained en- 
ables the use of short-throw switches. See Fig. 6. 

One prominent monorail manufacturer does not use 
any slider shoes on current collectors. Instead, the 
dual wheel type is employed, similar to that shown in 
Fig. 7. The two wheels are carried by a cross bar 
mounted upon a tubular piece which contains the com- 
pression spring of sufficient power to give the proper 
pressure against the bottom of the conductor bar. 
Swiveling action is provided both at the support and 
at the spring holder connection. This facilitates proper 
wheel contact at all times and is especially useful where 
curves are required. 

Current collectors for use with overhead traveling 
cranes are of two classes. Those used alongside the 
bridge girders carry currents for the individual motors 
and the control circuits, while the main line collectors 
must carry much larger currents. 

Six types of crane bridge current collectors are 
shown in Fig. 8. The arrangement of conductors for 
crane bridges depe:.ds upon the section of the girders 
and the number of conductors involved. Standard 
practice is to mount them on the inside of the front and 
rear girders. Occasionally, where double trolley cranes 
requiring five motors, or auxiliary hoist cranes requir- 
ing four motors, are involved, it may be necessary to 
place additional wires on the outside of the rear girder. 
On steel mill cranes, where platforms are placed on 
the rear girder as well as on the front girder side, 
the conductors are usually placed in one or two vertical 
tiers on the outside of the rear girder. 

At A is shown a T-bar conductor with vertical con- 
tact sliding shoe collectors. These are employed where 
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necessary to provide close spacing ot conductors. The 
angle-iron or tee rail conductor with gravity shoe-type 
collectors, shown at B, is generally used on account 
of its simplicity and service capacity for hard-worked 
cranes. An inverted angle conductor with bottom con- 
tact spring tension collectors is represented at C. This 
arrangement is employed where crane users insist upon 
steel conductors for outdoor cranes, or where atmos- 
pheric conditions are such that materials will quickly 
deposit on the contact surfaces. On account of high 
space: factor it cannot be used on minimum depth 
girders. 

In D, Fig. 8, copper wires are anchored by means 
of end strain insulators and diagonally braced inter- 
mediate supports to prevent the wires from jumping 
the supports and lodging underneath. This type of 
collector has ears to prevent wires from leaving the 
shoes. This system is recommended for the average 
industrial hook type crane. The conductor in E is 
similar to that in B but it has a different type of bracket 
mounting for vertical bar or tee rail. Gravity shoe type 
collectors are easy to maintain in service and adjust- 
ment. F shows the mounting of wires on I-beam sec- 
tion girders. Horizontal intermediate supports are used 
to enable closer spacing of wires. 

The shoe type collector shown in Fig. 9 is another 
design for use on crane bridges where two vertical 
lines of collectors are required when space is limited. 

The main line current collectors for cranes shown 
in Fig. 10 are for use with rigid-mounted conductors 
of various types. A is the gravity shoe type for con- 
tacting the top surface of conductor angles or tee 
rails. A close spacing of the conductors is obtained. 
Because of the simplicity and service capacity of this 
type of collector, it is used almost universally in steel 
mills and for continuous duty industrial installations. 
At B is a spring tension, adjustable shoe collector for 
contacting the bottom surface of angle iron conductors. 
It is well adapted for installations subject to dusty 


Fig. 6—A switch in an overhead system of the type 
shown in Fig. 5, with channel-shaped conductors. 
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Fig. 10—Six types of main line current collectors for 
cranes with rigidly mounted collectors. Courtesy of 
Harnischfeger Corp. 


atmosphere. C shows a spring tension, adjustable shoe 
collector with special under-contact shoes for contacting 
the inside surfaces of inverted angle iron conductors. 
Because of its design snow, sleet or ice will not deposit 
in the groove of this conductor, making it suitable for 
outdoor crane service. 

At D in Fig. 10 is a spring tension side-contact col- 
lector for contacting the vertical surface of a T-bar 
conductor. Close spacing of the conductors is possible 
on shallow depth runway girders. E is also a spring 
tension adjustable shoe collector with under-contact 
shoes for inverted T-bar conductors. It lends itself 
well to indoor or outdoor service as dust, grit and 
moisture are prevented from settling upon the con- 
tacts. A double-wheel, spring-tension collector for sup- 
ported figure-8 or grooved copper wire conductors is 
shown at F. The wheels are carefully balanced and 
are free-running through years of service. Proper 
current shunts are provided to protect springs and 
hinge points. Spring tension guarantees proper con- 
tact at high bridge speeds. Wheels are fitted with 
graphite bushings to guard against cutting and sticking. 

(Continued on page 200) 
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First Instances of 





Peacetime Applications of Radar 


* Manufacturers with engineering and development experience in 


radar are already offering modified designs for peacetime navigation 


HE large sums expended during the war for radar 
development and production make it inevitable 
that there should be serious efforts to find uses for 

the techniques of radar for non-military purposes. It 
is to be presumed that the later developments in this art 
will be kept under cover for military use only, but 
enough has already been released to permit wide consid- 
eration of the possibilities for peacetime uses. 

The essential character of radar suggests its appli- 
cation for the securing of intelligence over considerable 
distances, through various kinds of impediments. The 
one most obvious application is in aid of navigation, 
both in the air and on the sea. Others, however, are 
possible. In addition there are likely to be many, less 
spectacular, applications of some of the details of equip- 
ment and techniques first developed for use with radar. 
The greatly increased familiarity with the means of 
handling very high frequencies, the remarkable facility 
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of ships; other applications of this new art are sure to follow. 


attained in the measurement of very short periods of 
time, the greatly extended use of the cathode ray oscil- 
loscope—any of these may bring about collateral devel- 
opments in other fields. 

Experience gained in the early development of tele- 
vision was fundamentally useful in the wartime devel- 
opment of radar. Conversely, it is more than likely that 
the techniques of radar will make immediate ‘contribu- 
tions to the further development of television. It is im- 
possible for so many individuals to have acquired expe- 
rience in the handling of high frequencies and cathode 
ray tubes without making them at the same time much 
more receptive to suggestions for their participation in 
the development and use of television equipment. 

The basic principle of radar is that a pulse of high 
frequency power is radiated into space, striking a dis- 
tant object and undergoing reflection in part back to 
the point of origin, where the reflected signal is picked 
up, amplified and used to measure direction and dis- 
tance. Frequencies of a few hundred or a few thousand 
megacycles are employed, with the corresponding wave 
lengths measurable in centimeters. Electronic tubes 
and circuits produce the pulses, all of this equipment 
being generally available and widely understood with 
the possible exception of the split-anode magnetron, 
a tube used in later models of radar for transmission. 
replacing the klystron with resonant cavities, still used 
as a receiving tube. The pulses have to be sharply cut 
off and accurately timed. Their duration may be from 
2 or 3 per cent to 15 or 20 per cent of the cycle, the 
remainder of each period being utilized for the recep- 
tion of the reflected wave or echo. Average power 
output from radar transmitters may be relatively small 
but the rate during the pulse period may be considerable, 
running from 10 to several hundred kilowatts. All the 
techniques of handling very high frequencies are em- 
ployed in a radar transmitter. The pulsed power is 
radiated through suitable antennae built up of numbers 
of dipoles suitably placed on a movable frame or upon a 
rotating radiator. It is possible to focus the radiated 
energy to a comparatively narrow beam. 

By moving the antenna, the space under study is 
scanned. When a reflected signal or echo is received, 
the position of the antenna gives an indication of the 
direction of the target which caused the reflection. 

Ranges are measured on the cathode ray oscilloscope 
by projecting the transmitted pulses upon a time scale 
and the received echo suitably amplified, upon the same 
scale. When calibrated, this scale reads directly in terms 
of distance. Figures on typical measurements are inter- 
esting. For a target six miles distant the interval be- 
tween a transmitted pulse and the receipt of its echo is 








ELECTRICAL MANUFACTURING 





The General Electric electronic (radar) navigator installed in the pilot house of the “American Mariner.” 
Objects may be detected 30 miles away. The Captain is studying the PPI, (screen of the cathode-ray oscilloscope). 


about 65 micro-seconds, or 1/16,000 of a second. 

In the newer designs, continuous and automatic scan- 
ning of an area is used to reproduce upon the screen of 
the oscilloscope a kind of map, subject, however, to 
polar distortion, which makes it possible for the pilot 
of a plane to locate his position at all times with a high 
degree of accuracy, regardless of weather conditions 
This equipment constitutes the plan posi- 
The same scope can be used to 


or darkness. 
tion indicator (PPT). 
give a panoramic view of the horizon from the mast of 
a ship. 

It is natural that the first peacetime applications of 
radar should be concerned with facilitating navigation 
Based upon its extensive experience in building radar 
equipment for the U. S. Navy during the war, the 
Raytheon Manufacturing Company has modified the na- 
val designs to permit the production of equipment suit- 
able. for installation on ships of all kinds. This results 
in the SO series, a medium-powered, light-weight, com- 
pact type of equipment which will detect objects on or 
near the surface of the water at varying distances as far 
away, in the case of objects of fair size, as the optical 
horizon ; e.g., buoys may be readily picked up and fol- 
lowed. 

A radar set of the SO series consists of five basic 
units and their auxiliary parts. First are the control 
units, comprising the indicator unit and accessory con- 
trol unit. On these two panels are located all of the 
controls used to operate the radar. On the main panel 
is the PPI which registers the panoramic profile of all 
objects in the area. As the antenna is rotated, the 
outgoing energy is radiated in the form of a narrow 
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beam which sweeps the area to be scanned. 

The transmitter-receiver is contained in one unit 
and is installed on a shelf at the base of the mast or 
other convenient location. Micro-wave radio frequency 
energy is both transmitted and received by this single 
unit. 

The motor-alternator assembly is used to convert 
the ship’s main power supply from direct current to 
alternating current. Included as part of this unit is the 
special assembly which is used in the keying of the 
transmitter. 

Finally, we have the rectifier power unit, which sup- 
plies power to the receiver. Its case is also used as a 
junction box for interconnecting cables. 

Part of the alternating current output goes to the 
rectifier power unit which supplies the receiver with the 
required direct current. Some of the alternating cur- 
rent—modulated and stepped up to 12.5-kv pulses of 
one microsecond duration—is used to key the trans- 
mitter. 

The microwave energy produced by the transmitter is 
carried to the antenna assembly, focused into a narrow 
beam, and then radiated into space. A portion of the 
main pulse synchronizes the trace on the PPI with the 
transmitted signal. As the outgoing energy strikes 
a target, part of the energy is reflected back to the an- 
tenna and onto the receiver. In the receiver, this re- 
flected energy is amplified, and then fed to the PPI. 
Hence, the signal returned from a detected target ap- 
pears as a bright spot at a distance from the center of 
the PPI in proportion to the distance of the target from 
the antenna. To estimate the range of a target, mark- 
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ers are used on the PPI which indicate the approxi- 
mate distance of an object. 

As the antenna is rotated (automatically), the trace 
on the PPI sweeps at a corresponding rate of speed. At 
the same time, the marker dots form concentric circles 
which are used in estimating ranges of targets appearing 
at any sector of the PPI. 

When more accurate ranges are required, the acces- 
sory control unit is included in the installation. The 
dial on this unit is used as a means of reading ranges 
of targets in definite number of yards. A bearing indi- 
cator is used to determine the relative bearing of the 
detected target. An attachment is also available to give 
this reading in true bearing. An auto-alarm system, 
which will automatically ring when anything comes 
within a predetermined range of the ship is just one 
accessory possible. 

A working demonstration at night was recently car- 
ried out by engineers of the General Electric Company 
on board the U. S. Maritime Service training ship 
American Mariner to show how it is possible for a ship 
to operate safely and accurately through any kind of 
weather with radar mechanism giving the ship’s naviga- 
tor a birdseye view of the surrounding waters. 

During the demonstration in the waters off Long 
Island, such objects as other ships, channel markers, 
lighthouses and land masses were shown in their rela- 
tive positions, and both distance and bearing were au- 
tomatically plotted on the face of the viewing screen 
in relation to the American Mariner’s own course. The 
distance of objects from the ship was shown in true 
proportion, being measured by a series of concentric 
“marker rings” electronically super-imposed on the os- 
cilloscope screen. According to General Electric engi- 
neers, the measurement of distance so given is accurate 
to 1 per cent. 

By controlling internal circuits, the operator may 
change the scale of the oscilloscope field to cover either 
a 2, 6, or 30-mile radius. Thus, when a ship is sailing 
in the open sea, the operator will use the 30-mile range 
until an object approaches to within 6 miles. Then, 
by turning a knob on his radar set, he is immediately 
presented with a larger-scale chart, the outer radius 


AVERAGE 
PULSE PULSE 


AMPLITUDE 


AMPLITUDE IN KILOWATTS 


TIME IN MICROSECONOS 


Illustrating some of the elementary concepts and terms 
used in radar work; pulse power is seen to be many 
times average. 
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The Raytheon SO radar receiving indicator installed 
in pilot house of a ship. The scope is in the center 
of the lower panel. 


of which is 6 miles. For very close work another turn 
of the knob provides a 2-mile radius chart on which 
objects may be observed down to about 200 yards. 

Despite the complexity of circuits within the radar 
system, which such accurate timing makes necessary, 
the General Electric demonstrators declared that sets 
are as easy to operate as a large home radio receiver. A 
few minutes instruction will enable an operator to grasp 
the fundamentals of operation, and in a few hours of 
practice he can learn safe recognition of various types 
of objects, as well as their bearing with respect to the 
course and position of his own ship. 

The contribution of electrical manufacturers to the 
equipment of our armed forces with radar are not 
measurable directly in cost figures; nevertheless, that is 
the only means readily available. Fortune has stated 
the quantities of radar equipment, measured in terms 
of value, produced by various manufacturers to be as 
follows : 


Western Electric Company 
General Electric Company 
Raytheon Mfg. Company 
Philco Corporation 

Radio Corp. of America 
Westinghouse Electric Corp. 
Sperry Gyroscope Company 
Submarine Signal Company 


$340,000,000 


It should be remembered that these figures cannot re- 
flect the outstanding work done by many of these com- 
panies in radar research and engineering. These figures 


are merely estimates of production. For this reason. 
the exceptional contribution of Bell Telephone Labora- 
tories is not represented in the list above since this 
organization did research and engineering only while 
its associate, Western Electric Company, carried on 
production. 

(Continued on page 198) 
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Start Your Color 
Standardization 


with the Grays 


* Here is how two large electrical 
companies arrived at joint conclu- 
sion that four standard grays can 
replace hundreds used in industry. 


design, has come rapidly within the purview of 

the designer of electrical products and other 
industrial equipment. Recent studies have consistently 
revealed that the proper application of color to different 
types of equipment makes for increased safety of opera- 
tion, results in greater production, creates cheerful and 
morale-building surroundings for workers. But while 
the trend toward the use of color has been by now well 
established in many industrial fields, very few guiding 
rules have been set up leading to standardization of the 
colors used. This situation in general, and special as- 
signments on switchgear for the Navy in particular, 
have motivated parallel studies on color and finish by 
General Electric Company and Westinghouse Electric 
Corporation. Results of these studies, incorporating rec- 
ommendations for four standard grays, have recently 
been reported by D. L. Hadley, consulting designer for 
Westinghouse, and C. B. Ryder, apparatus appearance 
design coordinator at General Electric, in the pages of 
“Industrial Standardization,” published by the Amer- 
ican Standards Association, and are summarized below. 

Initial concentration of these studies on gray finishes 
was logical: Gray has been traditionally the accepted 
finish for industrial equipment. As a result, there are 
probably thousands of unstandardized grays in use 
today, with only such exceptions as the “machine tool 
gray” of the National Machine Tool Builders Associa- 
tion. The numerous variations in these unstandardized 
grays impose considerable difficulties in installing equip- 
ment, making replacements, or in maintenance repaint- 
ing. Standardization of grays would, therefore, serve 
to eliminate these difficulties. And, in addition, it 
would provide a firm foundation for the broader use 
of color both for equipment and for plant areas. 

A prerequisite to establishing recommendations for 
standard grays was the need for defining the field of 
study. This was necessary because the grays used in 
industrial applications were found to be in the border- 
line class; they are neither neutral nor definite in hue 
and, consequently, are not covered by the conventional 
lefinition of gray as a purely neutral combination of 
lack and white, devoid of color. Two reasons have 
iccounted for this widespread incidence of borderline 
grays: (1) The technical difficulties in formulating 
pure neutrals, and (2) the industry-wide trend toward 
positive color as a reaction to the average dissatisfac- 


Or: finish, as an integral part of functional 
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The logical progression of the four proposed stand- 
ard grays is indicated by this graph. Courtesy of 
General Electric Company. 


tion with drab and negative neutrals. These reasons 
made it advisable to discard the conventional definition 
of grays as neutrals and reach for a broader definition 
consistent with manufacturing limitations and existing 
preferences. 

The extensive surveys conducted by both companies 
established the fact that 84 per cent of the grays used 
by them had a chroma or color content of 1.5 or less 
under the Munsell system of color notation. (A diagram 
explaining this system appears on the next page.) This 
limit was taken as a tentative working definition of 
grays. The next step was to determine the optimum 
number of grays needed for general-purpose industrial 
applications. 

Four values of gray between, but not including, 
black or white, were found to meet such general-pur- 
pose requirements. The lighter values were found to 
be preferred for smaller equipment; the darker values 
for larger and heavier equipment. The color content, 
or hue, varied from yellow to purple-blue. The cool 
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blue and purple-blue, especially in the darker shades, 
were found to predominate. But an ascendance in the 
use of warmer or yellow grays was noted, particularly 
in indoor equipment. This was a further izidication of 
the rapidly growing acceptance of color for industrial 
equipment. 

In recognizing these two broad families of hues, the 
yellow and the purple-blue, an important consideration 
arose that the same values or shades of these families 
form inharmonious combinations or contrasts. The ad- 
dition of value contrast to the basic hue contrast, how- 
ever, was found to eliminate such visual discords. For 
example, a combination of yellow-gray and purple-gray, 
normally discordant if both were of the same value, 
would become harmonious and effective if a light value 
of one and a dark value of the other were used. 

The four grays finally selected in the course of these 
investigations are described in the table presented here- 
with. The report recommends that the determination, 
analysis and identification of such grays should be in 
accordance with the Munsell-Spectrophotometer system 
as specified in American War Standard Specification 
and Description of Color, Z44-1942, approved by 
American Standards Association on June 17, 1942. 
The notations used for identification of the four grays 
recommended are the averages of analyses made on 
numerous samples of such grays. 

The procedures in surveying and selecting these grays 
are shown on the chart, page 115. The vertical scale is in 
terms of Munsell value with light to dark reading down. 
The horizontal scale is in terms of Munsell hue, from 
yellow at left to blue at right—thus covering the color 
range of grays within the scope of the investigation. 
The two extreme grays recommended are indicated by 
points marked 1 and 4. The two intermediate grays, 
indicated by points 2 and 3, were selected with the view 
of forming a progression that would satisfy the elements 
of contrast and harmony. Their position on the graph 
shows that such selection was not arbitrary; a logical 
progression results when a curve is drawn through the 
four points. 

The unnumbered dots are notations of other surveyed 
grays. The chart shows some 40 sample grays used in 
the greatest bulk by one of the companies conducting 
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Four Recommended Grays for Finishing 
External Parts of Industrial Equipment 


Munsell notatio: 
2.5GY6.0/0.5 


General type Description 


Warm, yellow, of the type 
often called “french” gray. 
Close to the average of 
majority of light grays used | 
on indoor equipment, such 
as switchgear. 
Medium light | A blue-green gray. It is a 
gray close alternate to the new 
National - Machine Tool 
Builders Association Gray 
Standard 7B which has a 
Munsell notation of 9.6BG- | 
4.82/0.8. | 
Medium dark | A cool gray approaching 
gray | the blue family. 
Dark gray | Cool, purple-blue gray, dark | 10B2.5/1.0 
enough to be used where 
| requirements of extreme 
durability have to be met. | 
It is of the type now used | 
for heavy outdoor equip- | 
ment, such as transformers. | 


Light gray 








7.5BG4.5/1.0. 





6.5B3.3/1.0. 








Recommended tolerances: Hue, 1.0. Value, +0.5 
Chroma, +0.5. 


SSS _ $$ 


the survey. Reference to the curve will indicate the 
significant fact that the four grays selected are so 
located that they not only favor the majority of the 
other surveyed grays, but that the curve cuts across 
the whole field so as to include also the extreme grays. 
Further investigation in this field, it is pointed out, 
would involve much work still to be done in the matter 
of determining tolerances. Variation in formulations 
of paint materials and vehicles, different methods of 
applications, degrees of gloss, and other factors are 
involved. For the present, the following tolerances, 
based on visual comparison considerations, are recom- 
mended: Hue, + 1.0; value, + 0.5; and chroma, + 0.5. 
The recommended four grays, the report states, are 
now being considered by the designers of both compan- 
ies, General Electric and Westinghouse, as standards 
for finishing external parts of their respective products 
where grays are normally used. Expressing the hope 
that “the parallel endeavor of the two companies may 
(Continued on page 198) 









The three-dimensional Munsell system for 
color measurement and notation is repre- 
sented here. The first dimension is hue, the 
distinctive primary characteristic of any color. 
The circular band represents the hues in their 
proper sequence. The second dimension is 
value, the lightness or darkness of color. This 
dimension is measured on the central pole 
which is divided into regular steps from light 
to dark. The third dimension, chroma, meas- 
ures the strength or weakness of a color. The 
paths pointing outward from the center show 
the step-by-step increase in the chroma scale. 
All three dimensions are based on numerical 
scales and have the advantage of being adapt- 


able to decimal notation. 
Courtesy of Munsell Color Company 
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FOR FAST CHARGING OF BATTERIES 
To achieve the high-speed charging of automobile 
and other batteries with safety and convenience, a-c 
power supply is stepped down and fed through a 
selenium rectifier, with automatic time control and 
input and output circuit breakers provided to limit 
the operation. The control panel which forms the 
top of the cabinet also carries indicating meters and 
means for adjusting the output current. The charger 
is connected to the power supply through 20-ft leads 
and to the battery load through 10-ft leads. Benwood- 
Linze Company, St. Louis. 



































BATTERY-POWERED 
HAND TRUCK 

Designed for carrying loads up to 
1000 Ib at speeds of 220 ft per min 
q (2.5 miles per hr), this electrically 
' operated truck also has an Allen- 
Bradley controller unit and dynamic 
braking. It was designed by Walter 
C. Stuebing, Jr. The motor is driven 
from a 12-volt storage battery and in 
turn is connected to the rear-drive 
transmission through 14.5-to-1 reduc- 
tion gearing. Frame parts are stand- 
ardized and interchangeable. Lift 
Trucks, Inc., Cincinnati. 
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FOR MEASURING AND DISPENSING 
PACKAGED ICE CREAM 


This machine is designed to measure and dis 
pense ice cream in one, two or three flavors 
directly from a freezer into sheet metal molds, 
brick packages, cups or other containers. Thx 
gear-head motor shown in the circular inset at 
the left is mounted in the base and is connected 
with a V-belt to a Reeves variable speed drive, 
the function of which is to vary the speed of 
the gear pump immediately under the hopper, 
thus controlling the quantity of ice cream de- 
livered in one operation. The gear pump is 
made in sections, with spacers between, and is 
readily removed for cleaning or for changing 
the arrangement of gears by which various 
numbers and combinations of flavor can be dis- 
pensed at one time into multiple molds or con- 
tainers. All parts that come into contact with 
the ice cream are made of either stainless steel 
or nickel-silver. The hopper is made of stain- 
less steel while the gears and the hopper base 
are of nickel-silver. Anderson Bros. Mfg. Co., 
Rockford, Hl. 


FOR REPRODUCING PRINTS 
WITH THE OZALID PROCESS 


Designed inside for operation with 
modern electrical developments and 
outside for up-to-the-minute appear- 
ance, the Ozalid Printmaster can turn 
out ten different types of prints. The 
light source is a high-pressure mer- 
cury arc with an energy expenditure 
of 75 watts per inch of print width, 
up to 42 in. A 34-hp single phase 
motor drives blowers for cooling the 
lamp and for exhausting vapors. The 
feed is driven by a 14-hp direct-cur- 
rent gear-head motor with current 
supply and electronic variable speed 
control through a General Electric 
Thy-mo-trol panel, giving paper feed 
rates from 0 to 30 ft per min. A 
small torque motor may be supplied 
for rewinding long prints or con- 
tinuous yardage. Controls accessible 
to an operator include the electronic 
speed control, thermostat control of 
temperature of the developer bath, 
the ammonia feed control and front 
or rear delivery. The machine draws 
32 amp at 220 volts with power factor 
corrected to 85 per cent. It occupies 
18 sq ft of floor space and weighs 
2000 Ib. Ozalid Division of General 
Aniline & Film Corporation, Johnson 
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AN AUTOMATIC OPERATOR FOR 
STANDARD MACHINE TOOLS 


Flectric and pneumatic power are combined in 
this operating fixture which converts a hand- 
operated machine tool to automatic operation 
except for renewal of the bar stock or magazine 
supply of work pieces. The illustration shows 
the Model 200 placed adjacent to a standard 
milling machine and feeding bar stock from 
which small parts are completely finished and 
cut off automatically under control of the oper- 
ating fixture. Cutting off, notching and spiral 
milling are all controlled automatically up to 
rates of 400 parts per hour. In the circle is a 
view of the fixture with the outside cover re- 
moved. A 1!3-hp motor drives the mechanical 
members which, in turn, actuate the pneumatic 
parts. The mechanical assembly comprises chiefly 
a gear-driven, clutch-connected camshaft, which 
actuates pneumatic valves controlling small air 
cylinders. These clamp and unclamp the work, 
locate the stock endwise and start and stop the 
table feed cycle. Feed of the bar stock is me- 
chanical. A smaller model, No. 600, is suit- 
able for automatic control of drilling, tapping, 
reaming, slotting, counter-boring and similar 
operations. These fixtures are not restricted in 
application to a single machine or the produc- 
tion of a single part. They can be quickly re- 
moved and transferred to other machines or 
adjusted to other operations. Pond Engineering 
Company, Springfield, Mass. 


MILLING MACHINE WITH ELECTRONIC 
FEED SPEED CONTROL 


The horizontal spindle of this all-angle ram- 
type milling machine is driven through a cross- 
ribbed V-belt, shown in the inset at the bot- 
tom, right, from a 5-hp, 1750-rpm motor, spring 
mounted. The vertical head motor, 1-hp, 1200 
rpm, drives the cutter spindle through a six- 
step V-belt drive providing speeds from 300 to 
3045 rpm, with two additional lower speeds 
possible through the use of back-gearing. The 
power feed, forward and reverse, has variable, 
stepless speed control with a 200:1 ratio, ac- 
complished through a Westinghouse Mot-o-trol 
electronic installation. The motor for this pur- 
pose is a d-c shunt motor, | hp, 220/440 volts, 
with a range of 345 to 3450 rpm. Push but- 
ton stations for the power feed include forward, 
reverse, and stop. A coolant pump driven by 
a 1g-hp motor is located within the column and 
may be seen at the lower left of the inset be- 
low. Motors are protected against overload, low 
voltage and field failure: The machine is 
equally suited to tool making or to production. 
Fray Machine Tool Company, Glendale, Calif. 
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POSTWAR RADIO RECEIVER 


This is one of nineteen models comprising the new 
line of home radio receivers placed on the market by 
this manufacturer. All models have both American 
broadcast and overseas short-wave bands, while 
several models in addition are equipped to receive 
police calls. Radio-phonograph combinations are also 
provided. The table model illustrated has continuous 
tone control, signal web antenna and an electro- 
dynamic speaker. Its six tubes produce an undis- 
torted output of 4 watts and a maximum power out- 
put of 6 watts. The Crosley Corporation, Cincinnati. 


FOR SORTING DISSIMILAR METALS 


A new instrument, illustrated at the left, quickly 
identifies and sorts pure metals, steels and non-ferrous 
alloys. It employs the tribo-electric effect which is 
characterized by the production of a minute electric 
potential when two metals with chemical or metallur- 
gical dissimilarity are rubbed one against the other. 
The control unit contains a thyratron-operated timing 
circuit, an electronic bias supply and a measuring 
circuit. A reciprocating tool provided with a speci- 
men-holding chuck is connected to the control circuit 
through a multi-conductor cable and plug. The test 
procedure is non-destructive and may be used on 
built-up machinery as well as on parts and pieces. 
Weight complete, 40 lb. Farmers Engineering & 
Manufacturing Co., Wilkinsburg, Pa. 


MIDGET SPOT WELDER 
For spot welding light-gage metals and for 
precision welding of small parts such as 
filaments and other elements of vacuum 
tubes, this small welder is designed for 
bench installation. Two models, rated at | 
and 3 kva, are available with various types 
of timers, including NEMA type 1A timer 
with magnetic contactor, automatic repeat 
timers for stitch welding, automatic repeat 
pulsation timers and a synchronous 1-cycle 


k, electronic timer for stainless steel and fine 


electrical parts. Electrodes, tips, and trans- 
formers are water-cooled. Control by the 
operator is effected through a foot switch, 
solenoid valve and adjustable pressure 
switch, operation being pneumatic. Uni- 
versal Power Corporation, Cleveland. 





Porcelain Enamel for Finishing 


Your Postwar Products 


* New materials, new methods of application and new design possi- 


bilities lend especial interest to this subject; standardized test 


procedures facilitate judgment of the various materials and methods. 


R. M. KING 


Professor of Ceramic Engineering 


The Ohio State University 


THOUGH metals comprise a group of our most 
useful materials it has been found necessary or 
desirable for the most part to protect or to pro- 

tect and decorate their surfaces. Even the so-called 
noble metals, platinum and gold, are usually either 
engraved, lacquered, or porcelain enameled. Their 
exposed surfaces are seldom left plain and shiny. It is 
true that certain metals are sometimes protected and 
decorated with other more corrosion-resistant metals, 
such as nickel and chromium on steel, but such prod- 
ucts are used primarily for trims. The larger surface 
areas are usually covered with other types of finishes. 


A BRIEF HISTORY 


Porcelain enamel is one of the oldest of finishes, 
having started in ancient days as a decorative finish for 
gold, copper, and bronze. Since the development of 
low-cost ferrous metals, which need ample protection, 
porcelain enamel has enjoyed a growing number of 
utility uses. These uses were rapidly accelerated after 
porcelain enamel was first used on home appliances, 
and particularly on modern appliances. The electric 
range was originally black steel. Porcelain enamel was 


tried on splashers and trims where it won its spurs as 
a finish resistant to corrosion and abuse, and further- 
more decidedly improved the appearance of the range. 
Today, the entire range is covered with porcelain 
enamel. The electric refrigerator manufacturers ac- 
cepted porcelain enamel as a finish almost from the 
beginning as a standard for interiors and to lesser 
extent for exteriors. Early electrically powered wash- 
ing machines used tubs of copper and aluminum, but 
now the porcelain enameled tub is employed exten- 
sively. 

Porcelain enamel is a coating of a speciaf type of 
glass fused to a metal base which for utility purposes 
is steel, cast iron, or copper. By far the greater part 
of porcelain enamel is applied to steel. Hence sheet 
steel enameled products will receive primary attention 
in this presentation. Since the metal base shares at least 
equal responsibility in the porcelain enameled product 
it will be allotted its proper importance. 

Porcelain enamels may be divided into two general 
classes: ground enamels or ground coats and cover 
enamels or cover coats. Sheet steel in particular requires 
a ground coat which differs in composition from the 
cover coats applied over them. This difference in com- 


Electric appliances form 
the major field of applica- 


tion of porcelain enamels. 
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position arises from the fact that certain ingredients, 
such as cobalt and nickel oxides and mixtures of molyb- 
denum and antimony oxides, are necessary to produce 
sufficient bond between the enamel and the metal. 
Cobalt and nickel oxides impart dark colors and hence 
require cover coats with considerable opacity or cover- 
ing power. Ground coats containing molybdenum and 
antimony oxides are white and such ground coats show 
some promise as white ground coats. Satisfactory white 
ground coats for cast iron have been available for some 
years. Figs. 1 and 2 show the difference in bonding 
characteristics of good and poor ground coats. When 
the metal base is deformed some ground coat having 
good adherence will remain on the steel, while an enamel 
having poor adherence will leave the steel entirely 
exposed. 

Cover coat enamels may be classified as to the type 
of metal base, i. e., sheet steel, cast iron, and jewelry, 
or they may be classified as clear, opaque, super-opaque, 
and ultra-opaque, or as to ability to resist corrosion— 
acid resisting, semi-acid resisting, and regular. The 
term acid resistance when applied to sheet steel enamels 
refers to resistance to corrosion by fruit acids, but 
enamels having high resistance to mineral acids have 
been developed for lining heavy tanks of plate steel for 
the food, beverage, dairy, and chemical industries. 

Someone has stated that before one can control the 
property of a product one must know how to measure 
it. Measuring calls for accurate and reproducible tests. 
The scientists of the porcelain enamel industry have 
been alert to this fact and have developed a battery 
of tests which assist not only in the control of quality 
of enameled products but also in the development of 
better enamels in the research laboratories. Such tests 
also inform the industry as to the limitations of its 
products and build greater confidence in working within 
those limitations. 


PROPERTIES, TESTS AND CONTROL 


Tests are now available to manufacturers and users 
of enameled products for the following properties: 
Reflectance, resistance to impact, resistance to surface 
abrasion, resistance to deep scratching or gouging, re- 
sistance to fruit acids, and resistance to torsion. These 
tests were originally developed at the National Bureau 





Figs. 1 and 2—Results of metal deformation test; 
when there is good adherence of the porcelain enamel, 
as at left, it does not all break away. In the sample at 
the right all of the porcelain enamel within the test 
area flaked off. Courtesy of Chicago Vitreous Enamel 
Product Co. 
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Fig. 3—Resistors with the resistance wire embedded 
in enamel. Courtesy of Ward Leonard Electric 
Company. 


of Standards and have been proven in commercial 
laboratories. In addition, several tests have been de- 
veloped at the University of Illinois and proven there 
and in commercial laboratories. Among these tests are 
a solubility test and a thermal shock test for enameled 
utensils. 

Reflectance measurements evaluate the light scatter- 
ing power, opacity or covering power of porcelain 
enamel. Two types of instruments are now in general 
use for this purpose, the Hunter Reflectometer and the 
Photovolt Reflection Meter. The former has been used 
in many laboratories for several years, and the latter, a 
more recent development, may be used either in the lab- 
oratory for development work or on the production line 
for control of commercial parts. 

The reflection meter comprises a small light source 
from which a beam of light is directed perpendicularly 
against the surface under test. Light reflected at an 
angle of 45 degrees is received by a photocell the output 
of which actuates a galvanometer to show the ratio of 
reflected light to the original output from the light 
source. The galvanometer scale is calibrated directly 
in percentage figures of reflectance. 

Reflectance is developed in porcelain enamel through 
the dispersion of small insoluble particles in the enamel, 
which may be added as such or they may be developed 
by reactions taking place during the melting and cooling 
of the enamel. The degree of opacity is dependent upon 
the size and distribution of the particles and upon the 
difference in refractive indexes of the particle and of 
the glass surrounding it. Tin oxide was one of the 
earliest opacifiers used and antimony oxide has been 
used for some time. In recent years, zirconium oxide 
has found favor. 

It has been determined that fracture of the enamel 
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glass may result from two causes, namely impact and 
twisting. It is also known, however, that if the coatings 
are made thin enough fracture seldom occurs unless the 
product is abused. 

Most porcelain enameled surfaces are subjected to 
some degree of surface abrasion and deep scratching. 
The bottom of the refrigerator and the top of the range 
are cases in point. Fine dust settles on these surfaces 
and a pan moved in contact with them will cause a cer- 
tain amount of scratching. Also, highly abrasive scour- 
ing powder must frequently be resisted. Porcelain 
enamel surfaces are quite hard and hence are unusually 
resistant to abrasion. 

Porcelain enamels resistant to outside weather condi- 
tions have been available for many years. Records are 
available of porcelain enameled license plates which 
have lain in rivers or rubbish dumps for twenty-five 
years or more without damage. Sigys coated with por- 
celain enamel have withstood weathering for thirty-five 
years. A porcelain enameled electric refrigerator re- 
moved from the submarine Squalus was not damaged 
even though it lay in sea water for 113 days. 

Other important properties of porcelain enamel are 
resistance to high temperatures and resistance to ther- 
mal shock. Here it is pertinent to refer to its use on 
cooking utensils and range ovens. This equipment en- 
dures many heating and cooling cycles without damage 
to the enamel. Another outstanding illustration of this 
property is its use on wire-wound resistors and electric 
range heating units. Fig. 3 portrays some enameled 
wire wound resistors and Fig. 4 a heating unit designed 
to eliminate a scarce heat-resisting alloy. This was ac- 
complished by using cold rolled steel tubing to which 
was applied a thin coating of a high temperature porce- 
lain enamel. 

Enameled resistors represent an enameled product 
most difficult to produce. They are required to with- 
stand severe punishment as regards thermal shock even 
though they are assembled from several materials dif- 
fering in their ability to resist thermal shock. It is im- 
portant that the coefficients of expansion of these mate- 
rials be approximately the same, but a resistance wire 
satisfactory in other qualities has a high coefficient of 
expansion while the ceramic tube on which it is wound 
must have a low coefficient of expansion if it is to resist 
thermal shock. The expansion coefficient of the enamel 


Fig. 4— Electric range 

heating unit in which the 

element is embedded in 

porcelain enameled tub- 

ing. Courtesy of Tuttle 
& Kift, Inc. 


usually lies between these extremes. Since the coeffi- 
cients cannot be the same a compromise is usually the 
outcome. Resistors such as these also illustrate the 
electrical insulating properties of porcelain enamel as 
the turns between the wire are filled with enamel. The 
electric locomotive preventive coil shown in Fig. 5 also 
employs porcelain enamel as an insulator between the 
turns of the coil. These coils are made of copper bars. 

A prominent architect recently said, “Color is the 
fourth dimension of architecture.” He may well have 
stated the same for electric appliances for the home. 
The color range available in porcelain enamel is almost 
unlimited. Colored enamels are obtained by fusing a 
coloring oxide with the enamel or by suspending fine 
particles of colored oxide in the clear enamel just as 
opacity is obtained in white enamels. While white por- 
celain enamels generally have been accepted by the 
American public for appliances in which food is pre- 
pared and stored, color has been accepted for cooking 
utensils and washing machine tubs. The public is be- 
coming more and more color conscious and more easily 
sold on colored equipment, hence there is little doubt 
that colored enamels will be in greater demand in the 
post-war period. 


ENAMELING IRON OR STEEL 


The importance of a good metal base in the produc- 
tion of high quality porcelain enameled products is em- 
phasized by the research efforts of many steel manufac- 
turers. These efforts have taken two directions; the 
elimination or stabilizing of impurities during the pro- 
cessing of the iron in the molten condition, and in the 
forming of the sheets in such a manner as to counteract 
the influence of impurities. 

Standard practice is, and has been for sometime, so to 


Fig. 6—Various degrees of atomization of porcelain enamel applied by electrostatic spraying. The third sample 
represents normal practice. Magnification, X12. Courtesy of Pemco Corporation. 
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process the metal in the open hearth furnace that prac- 
tically all the impurities are literally burned out, thus 
producing an almost pure iron. A cold reducing process 
of rolling has been used for several years further to im- 
prove the enameling qualities of the relatively pure iron 
or steel. 

Within the last few years a new type of steel has 
been developed and is now coming into use. In this 
product the carbon is stabilized by using four parts of 
titanium to one part of carbon. Commercial -trials 
have shown that up to 90 per cent of the ware can be 
covered successfully in a single firing where normally 
two or even three firings would be required. The thick- 
ness of the enamel on this “one coat” ware was 8 to 9 
mils and the reflectance 73. per cent. In normal prac- 
tice a thickness of 12 or more mils is required to obtain 
the same reflectance. In lieu of a dark colored ground 
coat usually required on the steel a light nickel “strike” 
or plating is applied by dipping the steel into a bath of 
nickel salts. A cover enamel is applied directly to the 
surface so prepared. A difficulty sometimes encoun- 
tered when enameling steel at high temperatures, par- 
ticularly if the steel is thin, is “sagging’’ of the part. 
This tendency, it is claimed, is practically eliminated in 
this steel. 

Its manufacturers report that this steel has excep- 
tional drawing qualities. Also, it is reported that this 
steel does not “‘age strain”; that is, it remains free from 
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Fig. 7 


Details of sheet metal work for use in design- 
ing an electric refrigerator. 
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Fig. 5 
an electric locomotive preventive coil. 
General Electric Company. 





Porcelain enameled copper bar winding fo: 
Courtesy oj 


strain lines regardless -of the lapse of time between the 
rolling of the sheet and its fabrication into parts. In 
addition, it lends itself readily to welding operations. 

Experience with new steel has led the manufactur- 
ers of enameled products to expect that their markets 
will be extended to many types of home and industrial 
appliances which have hitherto not been finished in por- 
celain enamel. 


DEVELOPMENT OF NEW ENAMELS 


This new steel has prompted the producers of the 
enamel glass or frit to develop enamels especially 
adapted to the steel, although standard enamels may 
be used with better results than on other steels. The 
exact compositions of these special enamels are not 
known but it ts reported that they are the zircon type; 
that is, they are opacified with zirconium compounds. 
These enamels are applied directly to the nickel-plated 
base without an intervening ground coat. 

Another recently developed cover-coat enamel which 
has shown promise is the so-called molybdenum type 
which employs molybdenum and antimony oxides, both 
for promoting adherence and opacity. These enamels 
do not require special steels or dark ground coats, can 
be made acid-resisting, and can be applied directly to 
any standard enameling stock. 

Standard application practice for most porcelain 
enameled products requires spraying of the cover coat 
either by hand or by mechanical and automatic opera- 
tion of the spray gun. Electrostatic spraying success- 
fully used for spraying paints and lacquers has been 
shown to be adaptable to the spraying of porcelain 
enamels. It is not only important to apply porcelain 
enamels in thin coats but they must be uniformly thin. 
Electrostatic spraying contributes to this uniformity 
and also reduces the loss of enamel. 

Electrostatic spraying is the projecting of the fine 
enamel particles into an electrostatic field established 
between the part to be enameled, which is grounded 
and is the positive electrode, and a network of No. 30 
copper wire—the negative electrode—designed to con- 
form to the contour of the piece to be covered. The 
particles are negatively charged. The field is provided 
by a specially designed rectifier and transformer which 
produces a voltage in the secondary of the order 100,- 
000 volts and a current not exceeding 10 milliamperes. 

The quality of atomization produced by this process 
is suggested in Fig. 6 which shows magnified views of 
sprayed samples, some of which are underatomized, 
some overatomized, and a normally atomized sample. 

(Continued on page 210) 
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Full Electric Control on Automatic Lathe 


* Changes in the Monarch Magna-Matic Lathe have increased ease 


of control and provided greater accuracy and simplification of wiring. 


LECTRICALLY controlled throughout, the new 

model of the Magna-Matic lathe illustrated in- 

corporates a number of changes and improve- 
ments. Built by the Monarch Machine Tool Company, 
Sidney, Ohio, this lathe employs magnetic clutches for 
effecting changes in carriage and tool slide feeds and 
shift to rapid traverse as well as a magnetic clutch and 
brake for spindle operation. It is not a single-purpose 
machine but a universal automatic lathe. 

Among the changes, an automatic spindle speed shift 
has been added. A solenoid actuated valve on the back 
operates an air cylinder which in turn effects speed 
changes through the clutches from high to low speeds. 
\s a result, changes in speed can be predetermined, and, 
until the setting is changed, will continue automatically. 

For convenience, handwheels for manual control have 
heen added for the front and rear carriages as well as 
for the tailstock. 

Previously the limit switches and relavs operated on 
a 14 volt d-c circuit, while the magnetic clutches re- 
quired 115 volt d-c. Both limit switches and relays are 


now operated on 110 volts a-c. This provides more 
positive action of relays and at the same time simplifies 
the power problem. 

Slight changes have been made in the control panel 
mounted on the rear of the carriage in front of the oper- 
ator. A raised traverse button has been added making 
it possible to immediately return the carriage if desired. 

In addition to the control relays for the machine, the 
starter for the main drive motor, the magnetic starter 
for the generator and pump, a fused safety switch and 
terminal blocks for ease of wiring have been added 
as well. 

An electrical timer for controlling the back carriage 
is another important addition to the new Magna- Matic 
lathe. Normally, when the carriage has reached the 
stop, if it were immediately pulled back the tool would 
leave a rough unfinished surface. To avoid this condi- 
tion, the timer can be set to delay the stopping action 
for a predetermined number of seconds so that the 
spindle may continue to revolve with no further feed 
on the tool, similar to sparking out on a grinder. 


On the Monarch Magna-Matic automatic standard lathe the carriage and tool slides are positioned electrically. Elec- 
trical connections, switches and relays have been brought together in a single control cabinet mounted at the right. 
With the addition of the automatic feed control, left center, below, changes in feed for each diameter can be pre- 


determined. 


Below the dials for setting up this control of operations is an electrical timer for controlling the dwell 


periods of the tools on the rear carriage. 
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Motors and Generators for Radio 
on British Planes and Ships 


* Postwar design practises in this important field are influenced by requirements 


for operating reliability, high speeds, voltages and frequencies, and extensive 
standardization in the development of which the Admiralty has considerable influence. 


ERIC N. SIMONS 
Edgar Allen & Company, Ltd 
Sheffield, England 


generator still hold their own in Britain, as else- 

where, for the generation of power for radio 
telegraphy sets. This equipment is produced mainly for 
aircraft purposes, British Admiralty shipboard and 
shore establishment use, commercial, marine and land 
station work, and special requirements not catered for 
by the domestic market. 

The employment of electrically operated equipment 
in aircraft has rapidly grown. The war temporarily 
arrested the development of power units for large 
transcontinental aircraft whose size called for the use 
of separate electric generating plant apart from the 
engine-driven generators ordinarily used in conjunction 
with batteries. For the present, radio generators of 


IL: THE first place, the d-c electric motor and 


both small and medium size comprise mainly rotary 
transformers, or inverters, operating from the main 12- 
or 24-volt battery, and supplying possibly one, two or 
three different d-c voltages for the high-tension and 
low-tension circuits of transmitters and receivers. These 





Armatures for a 20,000-hp motor under construction 
in England, destined for a South African steel works. 
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machines are necessarily light and as small as is consis- 
tent with robustness and reliability. Here electrical and 
mechanical design must achieve complete unity to satisfy 
the high standards set by British aircraft authorities. 

In the main, British designers favor a light mild 
steel tube carrying laminated pole pieces for the mag- 
netic yoke, but both the completely laminated magnet 
system fitted into an aluminum body, and also the 
permanent magnet yoke, are still used by some British 
manufacturers. In the first type, drawn steel tube 
with machining allowance on inside and outside diam- 
eters is obtained in bulk and cut to the desired length, 
then machined all over. Laminated poles are attached 
by screws, preferably tapped into a solid steel bar riv- 
eted longitudinally through the pole piece. 

Bearing brackets are fitted by male and female 
spigots to the steel tube which, if thick enough, can be 
made to receive the screws for attaching the brackets. 
With thin tubular yokes, it is common practice to se- 
cure the bearing brackets by two or more tension rods, 
passing through the spaces between the field coils—a 
very simple form of construction. 

Most bearings are of normal ball-journal types. Care 
is taken to restrict axial movement of the armature 
when running to exceedingly fine limits, or the dis- 
turbances set up create electrical noises in the radio 
set by reason of the axial movement of the brushes 
on the commutator, giving rise to increased ripple 
voltage. In some machines this movement between 
inner and outer races is eliminated by spring-loading the 
ball bearings either by a flat spider compression spring 
or by a helical spring, which provides a uniform pres- 
sure on the bearings capable of preventing any axial 
movement of the armature during its normal operating 
conditions. 

The simplest form of brush-holder is usually fitted 
to the bracket arms in which case the entire bracket 
allows of rotation so as to adjust the brushes to the 
correct position for commutation. Other types of 
brushgear include insulated rockers carrying brush 
boxes and springs, under which conditions the rockers 
are secured by locking screws after being set in the cor- 
rect positions. 

The greatest improvements have been effected in the 
construction of the armature core. These have resulted 
in a marked lowering of output ripple voltage the 
elimination for reduction of which is vital in machines 
designed for radio use. 
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The number of segments in high-tension commuta- 
tors has reached a maximum in actual construction, and 
the winding of the high-tension armature now calls for 
maximum care and attention, particularly with mul- 
tiple wound armatures having three or four separate 
windings and commutators. 

Owing to the diverse performances required from 
these special machines, the methods of heat dissipation 
include forced draft cooling of totally enclosed ma- 
chines for heavy continuous rating; fan cooling of 
types either enclosed in individual covers or mounted in 
cabinets with perforated sides; and enclosed machines 
without fans for intermittent duty. 

Condensers and chokes are usually fitted into par- 
ticular types of machines to reduce electrical noise to a 
minimum, and the values of the suppressor gear neces- 
sary are ascertained in the laboratory during initial 
tests with associated transmitters and receivers. 

A completely new approach is required for the de- 
sign of motors of these types for Admiralty work. 
Whereas apparatus for aircraft use must be of minimum 
size and weight consistent with reliability, greater tol- 
erance in these respects is allowed in British Admiralty 
machines by reason of the longer period of use and the 
more arduous conditions of naval service. The ma- 
chines for Britain’s Admiralty must comply strictly 
with complete specifications covering individual pat- 
terns, as well as a general specification including 
standards and methods of construction for all machines. 
Alternating current is used in about the same propor- 
tion as d-c with frequencies varying between 50 and 
500 cycles and outputs of 100 watts to many kilowatts. 


STANDARDIZATION 


It is usually permissible for the British manufacturer 
to include the nearest standard parts available in such 
items as pole and armature disk stampings, fans and 
commutators. The magnet frame conforms to the de- 
tails of the rotating part of the machine, and is usually 
of cast steel, but where heavy gunfire shocks are en- 
countered, welded steel construction may be adopted. 
Rolled steel tube has slightly superior magnetic prop- 
erties as compared with cast steel. 

The main d-c electrical supply in most British naval 
ships has been standardized at 110 or 220 volts but 
voltages for radio purposes are varied. Machines range 
from pure d-c rotary transformers and motor-genera- 
tors for one or more different voltage outputs, to 
motor-alternators of which the alternator part may 
develop either a single- or three-phase output at high 
or low frequency, coupled with special performance and 
operational details peculiar to its type. Owing to the 
standardization practiced, a particular pattern of motor- 
generator or alternator can be installed in a range of 
radio sets. The simplest and most straightforward ma- 
chine is required, free from complicated windings and 
capable of trustworthy performance within the frame- 
work of the specification. 

Alternators of low frequency follow the ordinary type 
of rotating a-c armature and salient d-c pole in the 
smaller sizes, while the d-c rotating field with a sta- 
tionary a-c winding is used on the larger types. The 
performance of the former in sizes up to 2 or 3 kilo- 
watts, single-phase, output is usually superior in rela- 
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A mobile railway machine shop built in England for 


use of British forces on the continent. Motors are 
powered from a generator on adjacent car or “wagon.” 


tion to weight, regulation and wave shape. Frequencies 
of 500 cycles are developed with inductor alternators, 
the double inductor being used in most designs. 

The field regulators for particular patterns are stand- 
ardized for resistance values and current wedge figures, 
so that the excitation of all machines must be developed 
with windings that comply with specification, a natural 
safeguard where a machine of one make may be re- 
placed by one of another, thus giving the same per- 
formance in a unit without change of regulators. 

Standardized terminals and positions of terminal 
boxes, overall sizes and weights, bolt hole positions 
and specified performance, are all rigidly enforced. For 
service afloat, machines must be made to withstand 
rolling action, gunfire, shocks and endwise slinging 
through hatchways, points requiring special attention 
when bearing brackets are being designed. Corrosive 
action by sea water and saline atmosphere must be 
guarded against by plating and the correct application 
of finishing paints on parts liable to be affected. 

For commercial shipboard use, the d-c rotary trans- 
former for operation from battery or ships’ mains sup- 
ply and capable of outputs between 100 watts and 
2 kw at voltages ranging from 10 to 3,000 volts takes 
a leading position for large scale production. The 
simple motor-alternator with a d-c motor operating 
again from the same sources of supply and giving a 
single-phase output from 100 watts to 5 kw at fre- 
quencies between 50 and 100 cycles is widely favored. 
Where necessary, British Admiralty specifications are 
invoked to cover the general electrical and mechanical 
details for special sets, mostly to export orders. 

The general design of d-c or a-c sets is kept closely 
similar to British Admiralty machines so as to stand- 
ardize where possible such parts as armature and pole 
stampings, brushes, brushgear and commutators, but 
the more elaborate terminal assembly of the service 

(Continued on page 216) 
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Plastics Design is Given Impetus 
by Engineering Classification 


* Long-felt need for systematic approach to proper selection of 


molding materials is now filled by this new classification project 
covering a wide range of general and unique properties. 


SIMPLE and functional classification of plas- 
tics molding materials has long been felt neces- 
In the swiftly changing field of plastics— 
and particularly under the stimulus of wartime produc- 
tion—the list of commercially available materials has 
steadily expanded and the areas of application have as 
steadily broadened. A common avenue of approach to 
the known and standardized body of engineering infor- 
mation in this field has, therefore, become a necessity to 
the designer, the engineer, and the molder. This need 
has now been substantially filled by the engineering clas- 
sification issued by the Society of the Plastics Industry 
and reproduced here with the society’s permission. En- 
gineers and designers in the electrical field, where plas- 
tics have increasingly significant uses, should find this 
classification especially helpful. 

The classification itselfi—which represents the culmi- 
nation of two years work by leading plastics authorities 
—covers a wide range of physical properties of commer- 
cially available molding powders, normally known as 
rigid plastics. These materials are used either as resins 
and plastics alone, or are intimately combined with fill- 
ers, pigments and dyes. Thermoplastic as well as ther- 


sary. 


mosetting materials are included. Values are given for 
mechanical, electrical, optical, thermal, chemical, and 
aging properties. Sources such as the American So- 
ciety for Testing Materials, the National Bureau of 
Standards, and the Joint Army-Navy Plastics Specifi- 
cations have been utilized for basic data. 

The basis of the classification is twofold: (1) A 
system of grade numbers to provide a general descrip- 
tion of a material in a molded state, and (2) a system 
of suffix letters to specify the unique properties of the 
material such as are specially important to the designer 
in specific applications. 

The grade numbers consist of five digits following the 
prefix letters SPI to denote the Society of the Plastics 
Industry. The digits represent a purely arbitrary choice 
of heat distortion, impact strength and tensile strength 
as the basic characterization properties. The first two 
digits indicate the minimum heat distortion temperature ; 
the next two digits indicate the minimum impact 
strength (energy absorbed in ft.-lb. per in. of notch, 
Izod) ; and the last digit indicates the minimum tensile 
strength. For example, in a grade number SPI 10302, 

(Continued on page 176) 


Code and Basic Chemical Composition of Plastics in SPI Classification 


CA—Cellulose acetate molding compositions consist- 
ing of cellulose acetate esters and plasticizers with or 
without pigments and other coloring agents. 


CAB—Cellulose acetate butyrate molding compositions 
made of cellulose acetate butyrate esters and plasticizers 
with or without the addition of pigments or other color- 
ing matter. 


EC—Ethyl] cellulose plastics, from the ethyl ether of 
cellulose combined with suitable plasticizers, mold lubri- 
cants, and coloring agents. 


MF,—Melamine-formaldehyde molding compounds, cel- 
lulose filled, with or without pigments and coloring 
_ agents. 


MFo2—Melamine - formaldehyde molding compounds, 


mineral filled. : 


MM—Methy! methacrylate. molding compounds consist 
of methacrylate with or without the addition of coloring 
agents or pigments. 


PA—Polyamides are molding compositions consisting 
of synthetic linear condensation products of diamines and 
dicarboxylic acids, with or without coloring agents, dyes, 
and stabilizers. 

PF,;—Phenol-formaldehyde or furfural-aldehyde-phenol 
molding materials may be modified phenolic’ resins with 
fillers. PF, is an unfilled transparent or translucent 
resin. The other PF’s with subscripts are described ac- 
cording to filler as follows: 


PFs—General purpose wood-flour filled material. 


PF3—General purpose material with a cellulose filler 
which may be wood flour or cotton flock. 


PF4—Moderate impact strength material with cotton 
rag or other suitable forms of cellulose filler. 


PF;—Medium impact strength material with cotton 
rag or other suitable forms of cellulose filler. 


PFeg—High impact strength material with cotton rag 
or other suitable forms of cellulose filler. 

PF;—An electrical high frequency low loss material 
with a mineral filler. 

PFs—Superior to PF7 in electrical high frequency low 
loss properties and mineral filled. 


PF y—General purpose mineral filled material. 
PF,9—Heat-resistant mineral filled material. 


PS,;—Polystyrene molding compounds consisting mainly 
of polystyrene with or without the addition of coloring 
agents or pigments. 

PS2—Polystyrene molding compounds consisting mainly 
of polystyrene base resin and chlorinated diphenyls. 

UF,—Urea-formaldehyde molding compounds consist- 
ing mainly of urea-formaldehyde base resin and alpha 
cellulose filler. 

UF2—A general purpose molding compound with cel- 
lulose filler. 

UF3—Arc resistant cellulose filled compound. 

VC—Vinylidene chloride molding compounds consist- 
ing mainly of polyvinylidene chloride resins with or 
without the addition of coloring agents or pigments. 

VCA—Viny] chloride acetate molding compounds con- 
sisting mainly of copolyvinyl chloride acetate resins with 
or without the addition of coloring agents or pigments. 


ELECTRICAL MANUFACTURING 





Magnetic Chucks Finding Wider 
Industrial Applications 


* Basic design features are reviewed and new applications pointed out, par- 
ticularly in welding. New magnetic materials have made the permanent mag- 
net chuck a noteworthy contender with electro-magnetic holding devices. 


AGNETIC chucks have long been recognized 
in the machine shop as the fastest setup de- 
vices known and as necessities where flat 

grinding is done. It has been estimated that 90 per 
cent of all surface grinding of ferrous materials is done 
on magnetic chucks. Speed lathes for polishing and 
buffing are often equipped with magnetic chucks, but 
such holding devices are used only to a very limited ex- 
tent in milling operations, rarely for planing. On 
milling machines they are applicable only where light 
cuts are being taken and then only when end stops are 
provided. 

Magnetic chucks are classified as rectangular, swivel- 
ing, vertical face, and rotary magnetic chucks. All 
magnetic chucks have rugged steel bodies and magnetic 
iaceplates. 

There are two general types of magnetic chucks— 
the electromagnetic chuck which requires direct current 
for its operation, and the permanent magnet chuck which 
requires no current at all. Both kinds perform quite 
similar functions, but neither of them can directly hold 
non-ferrous materials. 

If direct current is not available, a motor generator 
set, or a small d-c motor run as a generator must be em- 
ployed, since alternating current cannot be used _ for 
energizing electromagnetic chucks. Recently a number 
of small electronic rectifiers have been developed for 
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this service. The latest one to appear on the market, 
illustrated, employs four SU 4G full wave rectifier tubes. 

Electromagnetic chucks usually operate on either 110 
or 220 volts. Some magnetic chucks have been arranged 
for series or parallel connections so that either voltage 
may be used. Magnetic chucks recently developed for 
welding applications are designed for 60 volts so they 
can operate off standard d-c welding generators. 

Most magnetic chucks have working surfaces consist- 
ing of faceplate grids of low carbon steel with high mag- 
netic permeability having alternate sections of opposite 
magnetic polarity, thereby providing the equivalent of 
many strong magnets distributed over the working sur- 
face of the chuck. An all cast-steel chuck recently ap- 
peared with a typical analysis of 0.25-0.35 per cent car- 
bon, 0.70 to 0.90 manganese, and 0.05 max. sulphur and 
phosphorus. 

In general, the spaces between the pieces of opposite 
magnetic polarity are filled with a nonmagnetic alloy 
which may consist of nine parts lead, two parts anti- 
mony, and one of bismuth, which alloy has the property 
of expanding upon cooling from the molten state and 
thereby holding the magnetic parts of the faceplate 
firmly together. Brass and stainless steel have also 


Revolving magnetic chuck, 
with worm gear adjustment, 
such as is used on knife 
grinders. This unit has a 
working surface of 5 in. x 
50 in. and consumes 215 
watts. Courtesy Hanchett 
Manufacturing Co. 


Six electromagnetic chucks 

comprise this 48 in. x 96 in. 

unit mounted on the table 

of a large surface grinder. 

Courtesy Hanchett Manufac- 
turing Co. 
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been used for this purpose. With this construction, the 
magnetic flux is strongly concentrated at the faceplate 
whereby the workpieces are firmly. held while being 
worked on. By the use of extensions, such as magnetic 
parallels and V-blocks, from the polepieces at the face 
of a chuck, pieces of irregular shape may be held. Such 
accessories consist of alternate flat pieces of high-per- 
meability iron and brass held together by nonmagnetic 
rivets. 

Magnetic flux leaks across the gaps between the op- 
posite poles of the faceplate, being denser at the upper 
corners of the poles, creating magnetic edges which 
contribute considerably in holding pieces of ferrous ma- 
terials. If iron or steel filings are sprinkled over the 
faceplate of an energized magnetic chuck they will con- 
centrate at the magnetic edges where the leakage flux 
has the greatest density and hence the greatest mechan- 
ical force of mutual attractive. If a simple horseshoe 
magnet has one of its poles rounded and the other has 
a flat face, more force is required to pull the common 
flat-faced armature away from the rounded pole than 
from the flat one. Similarly, a 62-in. lifting magnet 
sustains a 20,000-Ib. skull cracker ball with but a rela- 
tively few places of contact between them. By extend- 
ing the magnetic edges, as by making them sinuous in 
form and bringing them closer together, magnetic chuck 
manufacturers have developed fine mesh faceplates 
capable of holding work as small as % in. in diameter 
or as thin as %4o in. for grinding. 

The unit mechanical force of mutual attraction be- 
tween a magnetic chuck and its work is expressed by 
the formula: 

p2 
P=13D &X ene lb. per sq. in. 


~ 


wherein ® is the magnitude of the magnetic flux in max- 
wells and S is the cross-section in square inches of the 
magnetic flux path at the place of contact. 

Hence the mechanical force is greater at sharp edges 


Another form of magnetic holddown used in arc 
welding of ship plate. Consuming 200 watts, this 101 
in. diameter electromagnet has a total pull of 2000 
lb. on l-in. plate. Courtesy Hercules Electric & 
Manufacturing Co., Inc. 
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This type of rotary 


magnetic chuck is usually 
loaded with small parts. 
It requires slip rings and 
brushes for its operation. 


Hanchett Mfg. Co. 


™ 


Unusual arrangement of three pairs of rectangular 

magnetic chucks, each 18 in. x 60 in., placed end to 

end to hold ship plate while it is being automatically 

welded by the Unionmelt process. Use of consequent 

pole design gives pull of 125 lb. per sq. in. of chuck 

surface on plate over 3/16 in. thick. Courtesy Plasti- 
form Manufacturing Company, Inc. 


for equal amounts of magnetic flux because of the 
smaller cross-section S of magnetic contact. The con- 
densing of the magnetic flux ® into a smaller contact 
area S with a relatively small magnetomotive force drop 
at and near the magnetic contact, increases the holding 
pull. It is a case of getting almost as much magnetic 
flux through a smaller area of magnetic contact without 
magnetic saturation. 

The smoother the surface of the work in contact with 
the faceplate, however, the greater will be the holding 
power, because the work is not divided into poles as is 
the faceplate. 

One electromagnetic chuck manufacturer has stated 
that chucks operating below the knee of the magnetiza- 
tion curve produce a holding force of 135 to 200 Ib. per 
sq. in. on a definite piece of work in grinding, planing, 
or milling operations, each electromagnetic holding de- 
vice being built up from the problem in question rather 
than a definite theoretical rule. Another chuck manu- 
facturer rates the holding power at 60 Ib. per sq. in. 

On the other hand, in their commercial literature 
manufacturers of electromagnetic or permanent mag- 
netic chucks seldom mention the pulling capacity of their 
units because of the many variables involved. The ac- 
tual holding force on a piece of work is dependent upon 
its size, shape, thickness, flatness, area of contact, coeffi- 
cient of friction, type of steel (permeability) and sur- 
face condition of the chuck faceplate. In both grinding 
and milling, it is the tangential force that resists move- 
ment of the work. In estimating this force, a suggested 
average safe value for the coefficient of friction is 0.1. 
Under good conditions a value of 0.15 might be used. 
In the few cases where magnetic chucks have been used 
for light milling operations, work stops are provided to 


ELECTRICAL MANUFACTURING 














take the thrust of the milling cutter. Somewhat heavier 
cuts can be safely taken when using “down” or “climb” 
milling, since the force of the cutter presses the work 
against the chuck surface rather than tending to lift it 
as in conventional milling. 

The original type of practicable strong magnetic hold- 
ing device is the electromagnetic chuck wherein the 
magnetism is developed and sustained by means of di- 
rect electric currents in electromagnetic coils surround- 
ing cores of low carbon steel or iron. All electrical 
components except switches are sealed within the chuck 
body against moisture, electrical damage, and mechan- 
ical shock. A wide range in faceplate construction per- 
mits a correspondingly wide range in kinds of magnetic 
chucks with maximum and uniform magnetic strength 
over the entire faceplate of the chuck whether the sur- 
face be wholly or only partially covered with work. 

Through arrangement of poles, it is a simple matter 
to produce magnetic chucks for special conditions as well 
as for general use. There have been a number of types 
of construction: The single-pole chuck wherein a single 
coil surrounds a single core cast integral with the frame; 
the multiple-pole or unit pole chuck wherein a coil sur- 
rounds each internal core of the magnetic system; the 
neutral-pole chuck wherein alternate cores or legs are 
surrounded by individual coils, and the independent 
type, similar to some of those above, wherein magnetized 
parts are separated from the frame of the chuck by 
nonmagnetic spacers to prevent the machines to which 
the chucks are attached from becoming magnetized. 
Modifications of some of the above types are in use. 
Good design follows the general principle of the horse- 
shoe magnet. 

In general, magnetic chuck bodies and cores are ma- 
chined to close limits for parallelism and squareness, 
given a coat of insulating varnish, and baked to seal 





Grinding irregular shaped pieces mounted in an 
auxiliary faceplate of high permeability combining 
mechanical location with magnetic holding. Courtesy 
Taft-Peirce Manufacturing Co. 
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One of the latest electromagnetic chucks has a cast 

steel body of high permeability. Holding power is ad- 

justable from the electronic rectifier. Courtesy Con- 
tinental Machines, Inc. 


any pores and insure a firm bond with the insulating 
compound with which they are filled after assembly with 
the coils in position. 

All current carrying parts except the switches are 
sealed into the heavy steel body, forming with it a sin- 
gle unit which is airtight, watertight, and vibration- 
proof. Since moisture is the bane of electrical appara- 
tus containing coils, protection begins with the coils 
themselves which are insulated in a semi-plastic, inert, 
insulating compound with which the entire interior of 
the chuck body is filled. In one design beeswax is 
poured around the pole-pieces after the coils are in place. 
Subsequent heating drives out any entrapped air. After 
the faceplate is bolted on, treatment with an enamel fur- 
ther prevents the entrance of moisture. Such precau- 
tions are necessary for magnetic chucks since they must 
be capable of withstanding coolants in wet grinding. 

Rotary electromagnetic chucks are extensively used 
for external grinding. All such chucks must be pro- 
vided with slip rings and brushes and means for sup- 
porting the latter. The type with annular separators 
are available in sizes ranging from 2% in. up to 72 in. 
in diameter. Large segmented electromagnetic chucks 
up to 100 in. diameter suitable for use on machines with 
automatic loading and unloading are used in grinding 
and polishing flat-iron bases, ash trays, and work of a 
similar character, with the machine table in continuous 
rotation and the work passing under the grinding or 
polishing wheels. On such rotary chucks, the work is 
alternately magnetized and demagnetized at the proper 
portions of the cycle by means of mechanically operated 
electric switches. 

Magnetic sine tables hold ferrous materials at any 
angle, either single or compound, for purposes of grind- 
ing, boring, lapping, machining, inspecting or checking 
flat surfaces, radial holes, bevels, chamfers, etc., which 
are at an angle in relation to the base surface. 

Remanent magnetism plays an important part in con- 
nection with electromagnetic chucks. Remanent mag- 
netism will often be sufficient to hold very thin work in 
grinding, first on one side and then on the other side, 
until the spring of the work has been removed. By 
closing the electric circuit for a moment and then open- 
ing the switch, sufficient magnetism remains to finish 

(Continued on page 218) 
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Pulse-Time Modulated System For 
Multi-Channel Radio-Telephony 


* With wartime restrictions off, two similar systems of ultra- 
high-frequency radio-telephony have been announced, employing 


FTER nine years of research, the International 
Telephone & Telegraph Corporation recently 
disclosed the details of an ultra-high frequency 
radio-telephone system utilizing the pulse-time modula- 
tion principle of transmission receritly perfected by the 
Federal Telephone and Radio and other I. T. & T. 
system laboratories. With this PTM system, 24 two- 
way simultaneous conversations can be carried on over 
a single ultra-high-frequency radio carrier wave, which 
is beamed from station to station. To demonstrate the 





Dipole antenna atop the 1. T. & T. Building in New 

York for transmitting 1200-mc signals in the pulse- 

time modulated system of radio-telephony. Receiving 
antenna is similar. 
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time modulation of pulses of constant amplitude and frequency. 








Above—Transmitter relay panel, with cover removed. 
Object at left is “echo box” in antenna line. 


system an experimental network has been set up be- 
tween the headquarters of I. T. & T. in lower Manhat- 
tan, Telegraph Hill, near Hazlet, N. J., and the new 
Federal Telecommunication Laboratories, Nutley, N. J. 

The present system is a logical outgrowth of the pio- 
neering efforts of I. T. & T. systems companies, ex- 
tending back to 1931 with the Dover-Calais 18-cm 
micro-wave equipments, and the first multi-channel 
voice-communication circuits between Scotland and 
[reland. 

Common waveguides and antennas associated with 
ultra-high-frequency applications are used both for 
transmission and reception. Parabolic reflectors, 8 ft. 
in diameter with dipole antennas, serve to beam the 
1300-megacycle carrier from station to station, an aver- 
age of 30 miles apart. The reflector at the New York 
end is located on the roof of the 35-story International 
Telephone building, while those at Telegraph Hill and 
the new Nutley Laboratories are situated atop 100- and 
200-ft. towers, respectively. In a cross-country system. 
competing with waveguides and coaxial cable, the relay 
stations would be placed 15 to 30 miles apart, depend- 
ing upon the terrain, since the towers must be within 
line of sight. 

The present 24-channel arrangement makes use of a 
combination of pulse-time modulation plus a system of 
electronic time selection, certain fractions of each sec- 
ond being allotted each channel for the transmission of 
its signal. Each message is sampled in succession for 
less than a millionth of a second at the rate of 8000 
samplings per second so that the ear does not detect the 
pulses, much as the eye does not detect the flashes on 
a movie screen. 

In contrast to mechanical systems evolved in the past, 
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TUNES OUT TROUBLE 


When slotted screws were used by this musical instrument 
maker, head breakage and driver skids damaged expensive 
assemblies — required disassembly, costly refinishing, and 
reassembly. A shift to Phillips Recessed Head Screws 
ended this trouble, permitted lower assembly costs. 


IN TIME WITH TOMORROW 


Besides reducing costs and speeding up production, Phil- 
lips Screws help designers plan new, simpler methods of 


SWING TO SAVINGS 


Because the recessed head makes more efficient use of 
turning power, Phillips Screws can be set up tighter with- 
out danger of burring. As a result, fewer Phillips Screws are 
needed to make the rigid assembly required-—a further 


saving in time and material. 
eeeeee® 


SALES WIT HIGH NOTE 


From the sales angle, Phillips Recessed Heads make 
fastenings a feature! No unsightly burrs to cool off pros- 


achieving strength, rigidity, and improved appearance. 
Result—a product in step with design trends—and a 
match for competition in tomorrow’s tough markets. e 


pects! The ornamental pattern of the Phillips Recess 
blends in harmony with modern design... helps start cash 
registers ringing a sweet sales symphony! 


ts P hallijoa.- the engineered recess! 


In the Phillips Recess, mechanical principles are so correctly applied 
that every angle, plane, and dimension contributes fully to screw-driving 
efficiency. 


... It's the exact pitch of the angles that eliminates driver skids. 


... It’s the engineered design of the 16 planes that makes it easy to apply 
full turning power — without reaming. 


. It’s the “just-right” depth of recess that enables Phillips Screw Heads 
to take heaviest driving pressures. 


With such precise engineering, is it any wonder that Phillips Screws 
speed driving as much as 50%-—cut costs correspondingly? 


To give workers a chance to do their best, give them faster, easier- 
driving Phillips Recessed Head Screws. Plan Phillips Screws into your 


product now. 
e STOVE BOLT 


WOOD SCREWS «¢ MACHINE D Heat e SELF-TAPPING SCREWS 
ee ¢ © @ ©@ ¢ Made in all sizes, types and head styles © © © © © © © @ 


American Screw Co., Providence, R. 1. 
Atlantic Screw Works, Hartford, Conn. 
The Bristol Co., Waterbury, Conn. 

Central Screw Co., Chicago, III. 

Chandler Products Corp., Cleveland, Ohio 
Continental Screw Co., New Bedford, Mass. 
The Corbin Screw Corp., New Britain, Conn. 
General Screw Mfg. Co., Chicago, Ill. 


The H. M. Harper Co., Chicago, 111. 
International Serew Co., Detroit, Mich. 

The Lamson & Sessions Co., Cleveland, Ohio 
Manufacturers Screw Products, Chicago, III. 
Milford Rivet and Machine Co., Milford, Conn. 
The National Screw & Mfg. Co., Cleveland, Ohio 
New England Screw Co., Keene, N. H. 
Parker-Kalon Corp., New York, N. Y. 
Pawtucket Screw Co., Pawtucket, R. |. 


Pheoll Manufacturing Co., Chicago, Il. 

Reading Screw Co., Norristown, Pa. 

Russe Burdsall & Ward Bolt & Nut Co., Port Chester, N.Y. 
Scovill Manufacturing Co., Waterville, Conn. 

Shakeproof Inc., Chicago, III. 

The Southington Hardware Mfg. Co., Southington. Conn. 
The Steel Company of Canada Ltd., Hamilton, Canada 
Wolverine Bolt Co., Detroit, Mich. 
eeeeeeeeee 
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Interior of repeater assembly built by Federal Tele- 

phone & Radio Corporation as part of the PTM multi- 

plex radio relay system. At top is the metal-enclosed 

transmitter tube with quarter-wave tuned lines. 
Similar receiver tube is below. 


the method of time selection used in the present system 
is entirely electronic in operation, and was developed 
especially for this purpose. It permits 24-channel voice 
communication with all the fidelity of modern telephone 
standards and is claimed to be much more compact than 
equipment designed for frequency selection. 

The entire audio-frequency and pulse generator ap- 
paratus occupies a cabinet standing only 3 ft. high in 
a floor space 20 in. square, and requires fewer vacuum 
tubes than the average home radio for its operation. The 
system receiver occupies a similar cabinet and requires 





the same number of tubes. 

The pulse-time method of modulation operates \\y 
emitting short pulses of ultra-high-frequency radio e1- 
ergy. These pulses are of constant amplitude, and are 
all of the same carrier frequency, namely, 1300 mega- 
cycles. Modulation is effected by transmitting a syn- 
chronizing or “marker” pulse at fixed times and fel- 
lowing this pulse with the “signal” pulse at a variable 
time interval, the time interval being varied at a rate 
corresponding to the audio-frequency of the signal be- 
ing broadcast. 

Since the transmitted wave is intermittent and not 
continuous, it is possible to operate the transmitter and 
adjacent receiver at the same frequency. This is ac- 
complished by including suitable time-delay circuits in 
the receiver, and by making it insensitive while the trans- 
mitter pulse is being emitted. 

In single-channel operation one marker-pulse would 
be followed by a single signal-pulse, but since they are 
of very short duration—the marker-pulse occupying an 
interval of the order of one microsecond, and the sig- 
nal-pulse 0.5 microsecond—multi-channel operation is 
entirely feasible. 

In the present arrangement a single marker-pulse is 
followed by the 24 sigtial-pulses for the 24 channels. 
The marker-pulse serves to synchronize the receiver 
with the transmitter, so that the receiver will examine 
the input on each of the 24 channels in sequence, at the 
same rate of speed and repetition as the transmitter. 
Although each audio channel is “sampled,” or inter- 
rupted, 8000 times per second, these interruptions oc- 
cur at such high speed that they are not audible to the 
listener. 

Sequential pulse modulation is obtained with a new 
type of cylindrical cathode ray tube about 15 in. long 
by 2 in. diameter, especially developed for this applica- 


‘tion. Both transmitter and receiver tubes employ the 


basic electronic cathode ray gun involving accelerating 
and focusing anodes and a pair of vertical and horizon- 
tal deflection plates. On the receiver tube, called the 
cyclophon, the stream of electrons, which is given a 
rotary sweep, scans a disk with 25 radially disposed 
slots behind which are as many separate plate elements. 
On the transmitter tube, called the cyclodos, the slots 
are slightly oblique to a radial line. Voice modulation 
changes the effective cone angle or radius of the elec- 
tron beam as it is swept around the tube. In combina- 
tion with the oblique slots, this results in an angular 
phase displacement of the pulse, resulting in time mod- 
ulation of the carrier wave, which is of constant ampli- 
tude. The beam sweep is at the rate of 8000 per sec. 
Resonating-stub triodes are used for both transmit- 
ting and receiving the 1300-mc carrier wave. In these 
tubes, the plate and grid are tuned to the desired fre- 
quency by means of quarter-wave length concentric 
“lines” extending from each end of the horizontal tube, 
instead of using capacitors or inductances associated 
with lower frequency radio circuits. These lines are in 
effect coaxial cable of adjustable length, obtained by 
shorting disks between inner line and outer tube so as 
to vary the self-inductance and capacitance. Output of 
the transmitter tube is fed directly by coaxial cable to 
the dipole antenna located at the focal point of the par- 
abolic reflector. Similarly, the incoming signal is 
(Continued on page 180) 
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magnesium made it possible 


bigger, more powerful 
—yet 18% lighter! 


He was up against a real problem, the manufacturer of this locomotive 
grease gun! His product needed more power, strength, size. But any addi- 
tional weight would have been a prohibitive penalty. Magnesium licked the 
problem—and brought the weight down 18 4! 

It's a product story that illustrates the kind of weight-saving job—often with | 
added strength—that magnesium is doing today for many products, in both 
consumer and industrial fields. 

Here's what The Prime Manufacturing Company, the producer, has to say: 
“We now have a cylinder body much larger than the old style . . . able to 
develop 17,000 pounds pressure per square inch at the bearing. 

“We use not only a magnesium cylinder body but a magnesium cylinder 
body cap and a magnesium handle. The total weight of the enlarged grease 
gun is now twenty-six pounds—six pounds lighter . . ." 


ALL STRUCTURAL METALS 


backed by 29 years of 
abundant. Dow is the pioneer and Dow experience, are os ned by 
forearm greats & the, Hate. * plants throughout the nation, 


MAGNESIUM DIVISION « THE DOW CHEMICAL COMPANY, MIDLAND, MICHIGAN | 
New York © Boston © Philadelphia « Washington + Cleveland + Detroit + Chicago « St.Louis * Houston ¢ San Francisco * Los Angeles + Seattle 


* 
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Unlimited Flexibility of Functions 
by Electro-Hydraulic Controls 






* Use of 156 novel micrometer electric stops in conjunction with a multiple 


hydraulic cycle control gives as many as 


39 functions in any sequence in the 


Bullard Man-Au-Trol automatic control, first applied to a vertical turret lathe. 


Ok the first time full automaticity at no sacrifice 
of the flexibility inherent in a manually operated 
machine has been brought to the vertical turret 

In the Man-Au-Trol system, just announced by 
the Bullard Company, of Bridgeport, the unique com- 
bination of electric and hydraulic control of what still 
remains a mechanically operated machine has given 
far greater flexibility to the number and sequence of 
functions than has ever been attained in any of the so- 
called “automatics,” be they screw machines, chuckers 
or horizontal turret lathes. At the same time, instant 
conversion to manual operation is maintained at any 
stage of the automatic cycle. Control is such that tools 
can be fed into depth within an accuracy of 0.001 in., 
regardless of the diameter of the work. Machines will 
be available to swing work up to 80 in. diameter, al- 
though the models now in production have table diame- 
ters of 30 in. and 36 in. respectively. The same prin- 
ciple of automatic control is also being adapted to a new 
line of two-spindle horizontal automatic lathes. 

As applied to the vertical turret lathe, on either the 
main turret head or the side head, from one to 39 func- 
tions can be performed in any sequence independent 
of the other, including any one of 16 feed strokes in 
any of four directions—up or down and in or out. Six 
out of a total of 20 spindle speeds are available in the 
automatic cycling and may be changed in the middle of 
acut. Changes of feeds and speeds for each of the vari- 
ous operations are preselected and, at the proper time. 


lathe. 





Heart of the Bullard Man-Au-Trol system is this feed 

works (main head shown) through which either full 

automatic or manual operation can be obtained. Lever 

at lower right selects function; that on the side, rate 

of feed, read on small dial. Full view of machine is 
shown on cover. 
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the automatic feature makes the desired changes. Be- 
cause of the flexibility of the control, feed strokes as 
short as 0.005 in. may be obtained. To accomplish all 
this, no less than 156 micrometer electric stops are pro- 
vided, though only a fraction of them are active in the 
production of any given part. Electrically, this is the 
unique feature of the control. 

Secause the machine can go through a complicated 
sequence of operations without a second’s delay in ef- 
fecting changes in speed and feed, the production time 
is reduced to one-third or one-quarter of that taken with 
manual operation. In fact, the duty cycle is so severe 
that the control has been applied thus far only to a 
heavy duty machine, the so-called “Cut Master,” using 
hardened alloy steel gears throughout the feed train, 
since cast iron gears will not stand up under this service. 

Vertical feed of the main turret slide and horizontal 


Interior view of Man-Au-Trol unit showing cycle drum 
with 920 holes for dog location. Cam shaft in lower 
foreground selects one of 16 feed rates. Levers on 


inner shaft operate hydraulic valves. 





















feed of its corresponding saddle are by feed screws 
operated through a sliding gear transmission which is 
governed by a Man-Au-Trol unit and which takes its 
power from the main drive. Similarly, the vertical and 
horizontal motions of the side head are obtained by 
means of racks and pinions driven by worm wheels 
from a separate feed box with its own control unit, in- 
dependent of the main turret but interlocked to prevent 
the two heads from interfering with each other. 
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a Must for Perfect Performance 


In tight rope walking or in building PILOT F.H.P. 
Motors—balance counts! As counter-balancing is 
essential to the automobile crankshaft, so is dy- 
namic balancing of the rotor and shaft assemblies 
of PILOT Motors important for smooth, efficient, 
quiet operation and long life. 

. Here at FASCO, precision in making all PILOT 
products is a must—and the careful, painstaking 
job of accurately balancing every rotor and shaft 


assembly is but one of many scientific tests made 
before and throughout manufacture in order to in- 
sure products of proved performance. 


PILOT F.H.P. MOTORS ARE BACK! . . . Avail- 
able in increasing numbers in ratings from 1/500 
to 1/12 H.P. Write today for Bulletin 3a-14 which 
gives complete information about these depend- 
able, low-cost Motors. 


F. A. SMITH MANUFACTURING CO., INC. 


301 Davis St. 
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Sixteen feed rates, ranging from 0.0006 in. to 0.125 
in. per spindle revolution, are obtained through sliding 
gears and clutches which are actuated hydraulically. 
Circuit pressure of 500 Ib. per sq. in. is maintained by 
a vane pump and relief valve. The gear shift yoke is in 
the form of an inverted T with differential hydraulic 
cylinders normally bucking each other through the two 
arms of the T and tending to keep all gears in neutral 
until engaged by introduction of opposing hydraulic 
pressure in one of the two cylinders. 

Essentially the electro-hydraulic control for each head 
consists of two sets of 39 micrometer electric stops and 
a cycle drum with multiple trip dogs which control 
hydraulic valves and activate the electrical contacts. An 
idea of the infinite variety of cycle combinations pos- 
sible can be obtained from the fact that the control drums 
have 40 divisions circumferentially and twenty-three 
annular divisions lengthwise, giving over 900 location 
holes for the trip dogs. Positioning the dogs lengthwise 
of the drum governs the following functions: Stop and 
start spindle; feed right and left, and up and down; 
rapid traverse right and left, and up and down; clutch 
in and out, and index turret through its motor control. 
A second set of smaller dogs keys one of 16 feed 
rates through hydraulic valves. Relative spacing around 
the drum for any function governs its sequence in the 
cycle and is tied up electrically with the micrometer stop 
contacts. which give the third element of control, namely, 
the point in tool travel at which a given function is 
terminated, such as depth of infeed, for example. 

These micrometer electric switches resemble no com- 
mercial product and are a unique feature of the control. 
Since each of the two tool heads has movements in two 
coordinate directions, it is necessary to provide two sets 
of contact boxes for each head. For the main turret 
head, the vertical automatic electric stops are attached 
to the turret slide and the horizontal electric stops to the 
saddle. Similar arrangements prevail for the side head. 
Each control box has 39 stops in the form of small steel 
riders which may be fixed at any point along wire guides, 
spaced on % ,-in. centers, and provided with micrometer 
screw adjustment at one end. Corresponding steel con- 


(Left) For control of ver- 


tical movement of the 
main head, banjo wire 
supports for the microm- 
eter electrical stops are 
mounted 20 in a box on 
each side of the ram. Tur- 
ret is at lower right. (Up- 
per Right) Junction box 
where wires from contac- 
tors feed to control drum. 


tactors, spring mounted, are mounted on a fixed cross 
bar and protrude through a rubber sheath. Each con- 
tactor, numbered from 1 to 39, is wired to a correspond- 
ing contact button in a distributor at the end of the cycle 
drum, which is located in the feed box. A contact brush 
governs the activation of a particular contact. 

In setting up each step in the operations, the machine 
is put through its cycle manually and the stops for each 
function set accordingly at its completion. If the par- 
ticular operation is feed in to depth, for instance, the 
tool is advanced manually until the desired diameter is 
obtained approximately. The corresponding stop is then 
adjusted just to hit its contact button. Next, the work 
is measured and any discrepancies corrected by microm- 
eter endwise adjustment of the wire on which the par- 
ticular stop is carried. A micrometer head wrench is 
provided for this purpose. Sizes can be modified while 
the machine is in operation. . 

3oth the stops and the contact buttons are made of 
steel. Experiment proved that 32 volts on the control 
circuit would permit a stop to approach its contact but- 
ton to within less than 0.0001 in. without sparking taking 
place. When contact is made, a solenoid is energized, 
actuating a pilot hydraulic valve which in turn dumps 
the control hydraulic pressure and returns all gears and 
clutches to neutral. This electro-hydraulic stop se- 
quence takes place in % oo sec. and is uniform, permit- 
ting size to be held to within 0.001 in. on diameter or 
depth. Conditions for the next function are then set up 
and initiated through the cycle drum which is auto- 
matically indexed to the next control station. 

While each head can perform a maximum of 39 dis- 
tinct functions during one cycle, on a piece requiring 
only 10 or 15 functions in the machining cycle, the cycle 
control drum ratchets its way through the blank stations 
with machine gun rapidity so that only a momentary 
dwell occurs. 


MECHANICAL CHANGES 


To adapt the new control to a Bullard “Cut Master” 
vertical turret lathe, a number of mechanical modifica- 
tions have been necessary. The main turret is four sided 
(in place of five) each face having a width of 17 in. and 
providing additional space for carrying multi-block tool- 
ing. The turret is unlocked, indexed and locked by 
means of a 1%-hp motor, which is controlled by the au- 
tomatic cycle or may be governed by push button when 
the machine is manually operated. The side head is 
similarly equipped with a smaller, four-sided turret 
which is indexed and locked by a second %-hp motor. 

‘As presently built, the machine is offered in two sizes 
of 30 in. and 36 in. table diameter, but will eventually 
encompass 42 in., 54 in., 64 in., and 74 in., sizes, thus 
bringing fully automatic cycling to such large units for 
the first time. 

A number of optional power drives can be had. With 
sliding gear drive, 20 spindle speeds are available in one 
of three speed ranges—high, standard and low—de- 
pending upon the speed of the driven pulley, with motor 
powers ranging from 40 hp down to 15 hp. In auto- 
matic control cycle, speed changes are limited, however, 
to a total of six individual speeds out of the 20. These 
speeds range from 3.3 rpm to 240 rpm. Higher speed 
ranges are available with a change gear drive. 
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help to make coffee hilonalicaly 


The brewing of fine coffee is an art 
that has been reduced to a science 
by All-Lite Mfg. Co., of Chicago, 
manufacturers of the Urn-O-Matic 
which automatically controls the 
brewing process. 


Relays BY GUARDIAN Control the Brewing Cycle 


To make coffee by this method, the chef determines the amount of coffee 

desired and adjusts the dial accordingly then presses a push-button. are 
This closes a snap-switch connected across the main circuit. When the : 
predetermined amount of coffee is made a volume regulator actuates a 1 
Guardian relay mounted in combination with the snap-switch. An arm e _ 
on the relay's armature returns the snap-switch to the "off" position —————— 

and stops the brewing operation. Relay and Snap Switch 
A simple application, yet one that calls for an accurate, dependable, 
sensitive relay. Operating on low voltage the relay must withstand 
jarring and heat, and possess high moisture resistance—specifications 
that you might ordinarily believe call for a specially built relay. 
Actually the relay is Guardian's standard Series 120 with all the 
standard advantages of quick delivery, lower cost, available replace- 
ments. 

Whether your application calls for a standard or a special relay, write 
us. Guardian engineers will recommend a unit most suitable to your 


v GUARDIAN @ELECTRIC 


1627-M W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 


voce) 


Series 120 A.C. Relay 
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Washington Saye— 


LATE WASHINGTON NEWS 
Brighter pattern is shaping up for prices in the 
radio components field. ... New permanent price 
increase factors authorized by the OPA are 
sharply higher than the previously established tem- 
porary factors.... This will result, says the OPA, 
in price levels 5 to 11 per cent higher than pre- 
war.... Makers of complete radio sets also have 
permanent increase factors . . . range is from 10% 
to 15 per cent. . .. And also helping reconversion 
is OPA’s 9-per-cent boost in price ceilings of 
fractional-horsepower motors. 


Snarled and snagged as reconversion seems to be by 
labor disputes and price-control controversies, there are 
good reasons to believe that beyond the smoke of im- 
mediate disruption the roads to prosperity lie clear and 
straight to their objectives. This is not to discount the 
confusion and dislocation rampant in some of the key 
industries. Nor the fact that 90 days after V-J day 
reconversion appears to be further back than it was a 
month after V-J day. But all this should be evaluated 
in the light of the precipitate drop in war production 
(see chart below). In terms of annual rates, the na- 
tion’s war production was about $56 billion during the 
first half of 1945; it was down to $18 billion just after 
V-J day; it will plummet down to $8 billion by the end 
of this year. And the latter figure includes all costs of 
maintenance, repair and clothing of the armed forces 
here and abroad, phus costs of experimental production 
of military equipment. 

Keys to reconversion—and this, of course, has been 
stressed repeatedly by both government leaders and in- 
dustry spokesmen—are production, jobs and markets. 
It is reiterated in the latest quarterly report submitted 
to President Truman and the Congress by Reconver- 
sion Director John W. Snyder. Taking full cognizance 
of the prospect of mounting unemployment—Mr. Sny- 
der envisages 8,000,000 by next spring—he is still con- 
fident that, in itself, unemployment “will not stamp 
reconversion successful or unsuccessful.” It takes 
time, he pointed out, “for industry to turn around.” 
But he sets down as requisites for sustaining his opti- 
mism the achievement of labor-management coopera- 
tion: prompt action by Congress on full employment ; 
transitional tax adjustments; adjustment of unemploy- 
ment compensations; and increasing wages. Total 
agreement with Mr. Snyder’s recommendations (which 
are summarized in chart form on page 144) was not to 
be expected, but there will be no quarrel with either 
the premise or the reasoning that buttress these con- 
clusions : ' 

“We are beginning the task of reconversion with 
many things in our favor. Cash, bank deposits, and 
government bonds in the hands of individuals are 
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estimated at more than $140 billion, or three times 
the highest prewar figure. The backlog of stifled war- 
time demand is huge. There is great need for hous 
ing, automobiles, washing machines, refrigerators, 
and all of the so-called ‘consumer durable’ goods that 
have not been available for several years. Business 
itself needs millions in new plants and deferred main- 
tenance and, in the main, has funds for these pur 
poses.... 

“There is much reason for optimism, none for 
complacency. And our optimism must be of a rug- 
ged variety, capable of looking at unpleasant as well 
as pleasant facts. Optimism based on ignorance or 
failure to foresee the difficulties that lie ahead is too 
apt to give way to quite unfounded panic.... But 
I believe this optimism will be justified and fulfilled 
only if each of us does his part.” 

Optimistic also, although equally soberly restrained. 
was the note sounded by Chairman J. A. Krug in his 
last two reports signalizing the winding up of the affairs 
of the War Production Board. In the first of these 
reports, titled ‘“‘Progress of Reconversion,” Mr. Krug 
said that actual August, 1945, production of certain ba- 
sic industries was up to 51 per cent of the average 
monthly base period of 1939. September output was 
estimated to have reached 60 per cent. Forecast for 
December is for 153 per cent; and for June, 1946, it is 
expected to reach 238 per cent of the 1939 figure. 

3ut these figures, Mr. Krug cautioned, represented 
what industry felt it should be able to do between now 
and the first half of 1946. The figures were to be con- 
strued solely as ‘“‘an indication of the trend of reconver- 
sion progress.” The report was based upon a survey 
made by the WPB of 1222 companies in 59 major in- 
dustry groups. This compares with the 42 such groups 
covered by WPB’s first reconversion survey reported 
in our last issue. In actual dollar value the summar- 
ized reports were as follows: Average monthly dollar 


Dislocation of the nation’s economy at the sudden end- 
ing of the war is shown in this chart. 


THE RISE AND FALL OF WAR PRODUCTION 


ithaccmmiinan 
WAR CONSTRUCTION 


Chor 


Billions of Munitions 


Source: Office of War Mobilization and Reconversion 
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Quick as a wink the Fairchild 

Camera records enemy move- 
ments intended to be hidden by darkness. 
Quick as a flash the radio of the photo- 
reconnaissance plane keeps touch with its 
base — and clearly — for Solar Elim-O-Stats 
are part of the electronic equipment of these — 
highly perfected cameras. 
This is but one of many in- @ 
stances where Solar Elim-O- | 


SOLAR MANUFACTURING 
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production for 1939 was $405,250,000. The actual 
August, 1945, production was $210,174,000; estimated 
for September, $245,421,000; forecasts for December, 
1945, and for June, 1946, are $620,769,000 and $965,- 
119,000, respectively. 

In his second and valedictory report, entitled “War- 
time Achievements and the Reconversion Qutlook,” 
Mr. Krug expressed belief, that transitional unemploy- 
ment would begin to decline by next spring. In his 
opinion, which is more optimistic than Mr. Snyder’s, 
“it is safe to conclude that unemployment is close to, if 
not already at its low point.” Mr. Krug drew particu- 
lar attention to the fact that in the production of wash- 
ing machines and refrigerators, and other consumer 
durable goods, where the labor situation is relatively 
undisturbed, the immediate reconversion picture was 
much brighter than it was in the automotive industry. 

In his review of the wartime achievements of indus- 
try Mr. Krug provided the most complete record of such 
production yet released by the WPB. The entire re- 
port runs to 65,000 words, is supplemented by eleven 
pages of statistics and scores of graphs, and now re- 
veals for the first time “heretofore confidential figures 
on total munitions output showing how the American 
people waged a tremendous battle of production that 
not only overwhelmed their foes but out-produced all 
their allies as well.” 


The WPB is Dissolved 

Meanwhile the end of production for war was for- 
mally marked by the official dissolution of the War 
Production Board and the resignation of Chairman 
J. A. Krug. To replace the WPB a new, and much 


smaller and more compact, agency was set up under 
the designation of Civilian Production Administration, 
and headed by Ff. D. Small, formerly Mr. Krug’s chief 
of staff. 

Purpose of the CPA will be to take over and carry 
forward “those remaining WPB functions and controls 


required during the transition period.” It will use its 
authorized powers to “expand the production of mate- 
rials which are in short supply; limit the use of materi- 
als which are s@Jl scarce; restrict the accumulation of 
inventories so as to avoid speculation, hoarding, and 
unbalanced distribution which would curtail total pro- 
duction ; grant priority assistance to break bottlenecks 
which would impede the reconversion process; facili- 
tate the fulfillment of relief and other essential export 
programs, and allocate scarce materials or facilities nec- 
essary for the production of low priced items essential 
to the continued success of the stabilization program.” 
All ‘outstanding WPB regulations, orders and direc- 
tives remain in full force until revoked or modified by 
the new agency, it was emphasized. 


Revocations 

In the fast-dwindling group of production or distri- 
bution limitation orders, a few more fell by the way- 
side. Most important action was the revocation of the 
wartime ban freezing the distribution of domestic me- 
chanical (electric and absorption types) refrigerators. 
This action became effective on October 15, and consti- 
tuted the removal of the last of the original 72 orders 
formerly administered by the WPB’s Consumers Dur- 
able Goods Division. 


142 


Revocation of this order (L-5-d) was made possible, 
WPB officials explained, by the increasing rate of re- 
conversion production on one hand, and the rapid de- 
cline in the needs of essential users for whom the pro- 
duction was previously reserved. Estimates for fourth- 
quarter output call for some 600,000 units. Manufac- 
turers are reported as finding the component situation 
improving and receipt of such materials as sheet and 
strip steel, fractional-horsepower motors and _ protec- 
tive coatings steadily improving. 

Other actions served to lift restrictions on the use of 
carded cotton yarns in the manufacture of copper wire 
and cable; to increase fourth-quarter allocations for lead 
in the production of automotive type batteries; and to 
liberalize the new general inventory control regulations. 


Price Ceilings 

The entire field of price control has become the cen- 
ter of bitter controversy, not only as between industry 
and the OPA but frequently between industry groups 
themselves. Significant is the fact that producers of 
finished products are already accusing their .suppliers 
of holding up reconversion by insistence on higher 
prices. 

Bolstering Administrator Bowles’ position in hewing 
closely to his announced policy is the fact that a number 
of the larger manufacturers have declared that they will 
maintain their prices at about 1942 levels. 

On the side of positive action the OPA announced 
that retail prices for new makes of vacuum cleaners 
(made by companies not in that business during the 
period from October, 1941, through March, 1942) will 
be set in line with ceiling prices of established makes at 
the March, 1942, levels. The agency also authorized 
manufacturers of all radio and radio phonograph parts, 
except radio tubes and certain other components, to 
make delivery for original equipment use on the basis 
of adjustable pricing when final studies for reconver- 
sion pricing are concluded. 

Profit increase factors (which are interim except for 
tubes) were set as follows: Radio receiving set tubes, 
10.4; coils for radio equipment, 11; radio transformers 
and chokes, 11; variable capacitors, 9; speakers and 
speaker parts, 9; fixed capacitors, 7; resistors, all types, 
5 per cent. 

Other profit increase factors were set as follows: Au- 
tomatic electrical control equipment, 11.2; commercial 
and domestic stokers having a capacity of less than 1,200 
pounds per hour, 5.5; commercial mechanical refriger- 
ators and air conditioning units and equipment, 4.9, and 
food products machinery, 4.5 per cent. 


Wartime Production 

Wartime record of the radio manufacturing groups 
resulted in a huge output of close to $8 billion worth of 
radio and radar equipment from July, 1940, through 
July, 1945. Of this output, says the War Production 
Board, more than 98 per cent was delivered directly to 
the Army and Navy. In addition, approximately $478,- 
000,000 worth of radio equipment was produced for 
civilian purposes in the early part of the war. And 
these figures are in addition to the large amount of com- 
ponents made for maintenance and repair purposes and 
for other industries. 

Peak wartime output was in 1944, when it hit $2,834,- 
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Picker 
Chest-Survey Unit uses 


and Automatic 


RCA electron tubes to time X-ray 


exposures automatically 


The Problem: A major bottleneck in chest 
X-raying technique was the measuring of 
the thickness of the body and guessing at 
density so as to get properly timed ex- 
posures. Each variation in body thickness 
or density required different settings of 
the controls. The quality of the picture 
was seldom uniform; the method was slow. 


The Electronic Method: In the Picker 
X-ray unit, exposures are controlled auto- 
matically, the electronic way, from a single 
push-button; all body measurements and 
density determinations are eliminated. Ex- 
cellent pictures result from each exposure 
with this new method, at a rate of more 
than 3 a minute. 


How It Works: As X-rays pass through 
the body, they illuminate a fluorescent 
screen in direct proportion to the amount 
of X-radiation penetrating the body. The 
X-ray image is photographed on miniature 
film directly from the fluorescent screen. 
An RCA-1P21 phototube picks up light 
from the fluorescent screen. The amount 
of light necessary to operate the phototube 
is exactly the same as that required for a 
perfect photographic negative. Operation 
of the phototube triggers an RCA-1C21 gas 
triode, which trips a relay to shut off the 
power in the X-ray machine at the correct 
exposure interval. 


Advantages: Speed, uniformity of ex- 
posure, and simplicity of adjustment for 
each new picture, are advantages for large 
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X-ray clinics. Moreover, the machine 
makes it possible for any doctor, hospital 
technician, or other X-ray user, to take 
X-ray pictures of professional quality. 


Other Applications of Phototubes: Photo- 
tubes, in conjunction with other RCA 
tubes, are performing innumerable auto- 
matic operations—such as counting, in- 
specting, sorting, measuring temperature, 
controlling lights, operating alarm sys- 
tems, detecting fire and smoke, etc. 


Turn to Electronics For a Solution of 
Your Own Problems: Electron tubes of all 
types are performing important jobs in 
industry—heat-treating metals, preheat- 


THE FOUNTAINHEAD Of MODERN 


TUBE DEVELOPMENT IS RCA 


ing plastics, sealing metal to glass, con- 
trolling machinery and motors, and many 
other important tasks requiring precision 
and speed not possible by other means. If 
you have a problem electron tubes might 
solve, RCA engineers will be glad to help 
you or put you in touch with a manufac- 
turer who can. If you are designing elec- 
tronic equipment, RCA tube-application 
engineers are at your service. 

For a helpful book of case histories, send 
for a copy of “16 Examples of RCA Elec- 
tron Tubes At Work in Industry.” Write to 
RCA, Commercial Engineering Depart- 
ment, Section 62-61K, Harrison, New 
Jersey. 


RADIO CORPORATION 
eae 


TUBE DIVISION 


HARRISON, W. J 





000,000. In contrast, peacetime output of the radio 
producers in 1939 was only $231,000,000. A compari- 
son of the parts radio equipment and radar equipment 


played in the huge wartime production is given by the 
WPB as follows: 


1942 1943 1944 


Radio Equipment 90.7% 
Radar Eauinment 9.3% 


6 months 1945 


68.5% 50% 37% 
31.5% 50% 63% 


lt is interesting to note that the vast wartime produc- 
tion was reached with only a nominal degree of plant 
expansion. This amounted to only $227,000,000, of 
which $105,000,000 was privately financed. Of the 
total amount, $142,000,000 went into equipment; and 
$85,000,000 into plant construction. 

In electric motors, production expanded from a pre- 
war output of $17,000,000 per month to a peak of $82,- 
000,000 per month, with an annual total of $934,000,000 
in 1944 and $920,000,000 in 1934. The producers of 
fans and blowers upped their prewar output of $50,000,- 
000 per year to a peak wartime capacity of $110.000,- 
000. Pumps were produced at a wartime rate of $500,- 
000,000 per year as compared with $100,000,000 before 
the war. And 1,446 million dry cells were produced for 


radio use in 1944 alone; plus 420 million for flashlight 
use; and 166 million of other types. 


Surplus Property 

Newly-appointed Surplus Property Administrator 
W. Stuart Symington is putting steam into the proce- 
dures for disposal of billions of dollars of surplus 
goods. Reorganized, the SPA now takes over the func- 
tions of the old Surplus Property Board. 


Labor-Management Conference 

The big labor-management conference in Washing- 
ton will get under way on November 5, according to 
latest reports. Attempts to push the date ahead in view 
of the labor situation have so far failed, largely because 
of conflicts with previously scheduled American Fed- 
eration of Labor executive council meetings and because 
important CIO officials were still on missions in Eu- 
rope. Labor representation at the conference, totalling 
eighteen, will be divided as follows: Eight men from 
AFL, eight from the CIO, and one each from the inde- 
pendent railroad brotherhoods and from the United 
Mine Workers. Management representation will be 
divided equally between the Chamber of Commerce of 
U. S. and National Association of Manufacturers. 


KEYS TO RECONVERSION AS SEEN BY WASHINGTON 


Policies and Future Plans of Government Agencies as Abstracted from the 4th Report of Director John W. 
Snyder, Office of War Mobilization and Reconversion, submitted to the President and Congress on October 1. 


Function 
stabilization 


Contract termination 
and settlement 
ing settlement. 


Plant clearance and 
surplus disposal 
quires clearance within 60 days. 


Policies to speed production and promote 








| 
Future plans 


To terminate unnecessary contracts at once; to set-|Need for prompt filing of contractors’ claims. Goal 
tle promptly; to assist in financing contractors pend-|is to settle all cancelled contracts within a year. 


To remove government-owned supplies and equipment] Must find lessees or purchasers of surplus plants. 
speedily so as to permit rapid change-over; law re-|Must reconcile speed with desire to avoid break- 
To get surplus ing markets. 


Legislation governing disposal of 


materials, equipment and plant into civilian use as|merchant ships and certain phases of foreign 
fast as possible. To relieve inflationary pressure by| surplus. 


prompt disposal of consumers’ goods; to avoid break- 


ing markets by dumping. 


Production controls 


To eliminate restrictive orders promptly ; to assist Progressive elimination of controls as supply-de- 
in breaking bottlenecks. To prevent inventory hoard- 


mand position permits. Will maintain staff to 


ing and scrambles for scarce items; to encourage|break bottlenecks and enforce inventory orders. 


output of low-priced items. 
Price controls 


|necessary ceilings. 
jeral level of production costs stable. 


Wage controls 


Federal tax and 
borrowing program 


janti-inflationary purposes. 


Overall program 





‘mote adequate advance planning. 


bottleneck items. To reestablish collective bargaining|developed to settle labor disputes. 
while retaining control over wage increases which|legal minimum wages, now 40¢ an hour. 
affect prices; to prevent wage deflation. 


Continuation of necessary authority under Second 
War Powers Act. 


To set reconversion prices promptly; to give needed|Enforcement of all necessary ceilings, step-by-step 
price incentives to bottleneck breaking; to provide|removal of ceilings on particular products where 
individual relief in hardship cases; to remove un-|inflation pressure eases or which are not important 
To keep cost-of-living and gen-|in cost-of-living or production. 


'To minimize strikes; to permit wage adjustments} WLB to be terminated as soon after the November 
necessary to attract workers into plants producing|5 labor management conference as other means are 


Increase in 


To provide maximum incentive and financial basis|Continued public support of borrowing program 
for reconversion. To provide tax relief, stimulating|necessary to minimize inflationary sale of bonds 
expenditures to extent consistent with restraint of|to banks. Prompt enactment of transition tax pro- 
linflationary pressure; to continue to sell bonds for|gram which balances desire for tax relief with 


demands of anti-inflation program. 


'To assure that the policies and operations of the|Must develop policies to meet new conditions which 
several agencies are in harmony with each other|will arise as transition merges with longer-run 
land with the basic objective of the period; to pro-|postwar situation. 


Legislation recommended in 
president’s message. 
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You Can Now Purchase 
SECO Products on Unrated Orders 


To obtain any SECO product is now an easy task. By merely calling or 


mailing your order to the factory results in prompt shipment of the correct voltage 
control apparatus for your particular application. Your order does not have to wait its 


turn because a higher priority job has pushed it aside. 


The majority of the standard POWER- 

STAT variable transformers are carried 

in stock for immediate shipment. For 

instance; if a smooth continuously 

adjustable output voltage is required 

from a 115 volt line, POWERSTAT type 

116 is available with an output range of 

a 0 to 135 volts. Its current rating is 
7.5 amperes. 


For control of POWERSTATS from push- 
button stations or automatic controllers, 
motor-driven POWERSTATS are offered in 
the same capacities as manually-operated 
units. Only a few days is necessary to make 
delivery of any standard model. 


SECO’S increased production of SECO Automatic 
Voltage Regulators means that the unequalled 
performance of the SECO Regulator in main- 
taining a constant output voltage regardless of 
variations in input voltage or output load 
current is available for all requirements in the 
range of 1 to 100 KVA. 


When space is limited or the 

atmosphere is hazardous, Oil- 
cooled POWERSTATS can be 

ag run at increased ratings with 
no danger involved. 


eel 


Whether production testing or laboratory use is the 
demand, the VOLTBOX a-c power supply provides an 
ideal portable source of variable voltage. Regulated 
and unregulated models are obtainable from stock. 


Send for Bulletin EE 


SUPERIOR ELECTRIC COMPANY 


STOLAUREL STREET, : . . BRISTOL, CONNECTICUT 
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WUew Materials, Equipment, 


Electrical and Mechanical Parts, Finishes 


PRESSURE LUBRICATION PUMP 

An extremely compact, lightweight gear-type pump 
(it is no larger than a fist) has been specially designed 
for pressure lubrication of bearings of electric motors, 
compressors, and high speed machinery in general. 
Featuring high volumetric efficiency, it is available in 
eight standard models to displace from 1% to 20 quarts 
of oil per hour at 3000 rpm at pressures to 75 psi. 


Standard models are supplied for flange mounting 
and for direct motor, belt, spline and other standard 
drives. Power requirements range from %» hp and 
Yo5o hp, depending on the capacity of the pump. The 
McIntyre Company, 15 Riverdale Ave., Newton 58, 
Mass. 


TRANSMITTING TETRODE TUBE 
General characteristics of this tetrode power tube 
(No. 4-250A) include a maximum plate dissipation rat- 
ing of 250 watts. Preliminary class-C amplifier data 
shows that at frequencies below 85 mc and a d-c plate 


voltage of 3000 this tube is capable of a power output 
of 650 watts with a driving power of less than 3 watts. 
A low grid-plate capacitance of 0.11 mmf has made it 
unnecessary to provide for neutralization below fre- 
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quencies of 40 mc. Complete high-frequency operat- 
ing data are in process of being compiled. 

The 4-250A is mounted vertically, base up or base 
down. Maximum overall dimensions are as follows: 
length, 6.28 in.; diameter, 3.56 in. A 5-pin metal shell 
base is used. When the tube is to be operated at or near 
maximum ratings, forced cooling of the envelope and 
seals by means of a small blower or fan is recommended 
by the manufacturers. Eitel-McCullough, Inc., San 
3runo, Cal. 


MAGNETIC RELAYS 


A line of single- and double-pole a-c and d-c mag- 
netic relays for electronic and general industrial appli- 
cation has the following ratings: 10 amp at 24 volts 
d-c, and 110 volts a-c; 5 amp at 220 volts d-c; and 1 hp 
single-phase 110 and 220 volts a-c. 

Armatures are self-aligning, and all wiring terminals 
are easily accessible. Front or rear mounting may be 


used. Identical bases on all relays provide interchange- 
ability in mounting. Relays are available normally open, 
normally closed, and double throw. Contacts are silver- 
to-silver. All relays in this line are supplied in open 
type, or with sheet steel enclosure. R-B-M Manufac- 
turing Company (Division of Essex Wire Corp.), Lo- 
gansport, Ind. 


A-C VOLTAGE REGULATOR 


Operation of this a-c voltage regulator is exclusively 
by electronic means. There are no moving parts. 
Principle of operation, briefly, is as follows: An auto- 
transformer raises or lowers line voltage to the constant 
value required in the output. Its action is varied by 
means of a saturable core reactor. This reactor is, in 
turn, controlled by an electronic circuit. Four standard, 
stock type, vacuum tubes are employed to automatically 
apply the necessary corrective action. 

Output is maintained with extreme accuracy. With 
the line voltage fluctuating from 95 to 135 volts, the out- 
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H™ WE go again! This time it’s a new battery 
of self-contained 225-ton compression molding 


presses with which to serve you. They’re the last 
word in efficiency, providing positive, uniform con- 
trol of every step in the molding cycle, insuring 
greater production per press hour . . . plus maximum 
quality in every molded part. 

Such presses are typical of the efficient, up-to-the- 
minute equipment being installed as rapidly as it 
becomes available, to meet the expanding needs of 
CMPC customers. They emphasize again that no 
matter what it takes to produce 
your plastic molding job, you are 
most likely to find just the right 


to mold plastics parts 
for CMPC customers 


finest plastic molding plant in the Middle West. 
Today, with reconversion throwing the greatest 
load in history on the plastics industry, we’re nat- 
urally limited in the work we can undertake for 
immediate production. But that is only temporary. 
We're expanding our facilities . . . adding greatly to 
our plant area . . . installing still more and better 
equipment . . . building up our personnel. Thus, in 
the months ahead, CMPC engineering and produc- 
tion skill will be more widely available than ever 
before in our twenty-six years of service to industry. 
So..:.if you’re planning a job 

in molded plastics for the future, 
we invite you to consult a CMPC 


CHICAGO 


MOLDED 


PRODUCTS 
CORPORATION 


size, capacity and type of equip- Development Engineer, now. Just 


ment here in the largest and 


Wie 


1024 N. Kolmar Ave. 


drop us a line. No obligation. 


Chicago 51, Illinois 


Representatives in principal industrial centers 


COMPRESSION AND INJECTION MOLDING OF ALL PLASTIC MATERIALS 
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ELECTROLYTICS 


@ The electrolytic capacitor has 
its own special field of applica- 
tion in electronic, radio and elec- 
trical equipment. It provides an 
unusually lightweight unit of high 
capacitance in a compact con- 
tainer. Also, it effects considerable 
savings. BUT... 


Electrolytic capacitors must be 
properly applied for long life and 
stable characteristics. There are 
essential differences between elec- 
trolytics and other types that re- 
strict their uses,' such as over- 


voltage, allowable ripple current, 


capacitance tolerance, temper- 
ature. WHICH MEANS... 


The proper type and 


must be used for the given ap- 


rating 
plication, along with meeting 
mechanical considerations, if the 
basic advantages of electrolytics 
are to be realized. THAT IS 


Aerovox, pioneer of the dry 
electrolytic, continues to offer the 
outstanding selection of electro- 
lytic backed by 
“know-how second to none. 


capacitors, 


® Literature on request... 


AEROVOX CORPORATION NEW BEDFORD. MAS 


Export: 13 E. 40 St. New Yoru 16, N.Y. ~ Cable 


ARLAB 


in Canada: AEROVOX CANADA LTD., Hamicton. Ont 


| 


put of this regulator is automatically maintained within 
34 per cent of a desired value. The output voltage can 
be set anywhere between 110 and 120 volts. 

Another feature is that the regulator is not affected 
by wave form distortion in the power supplied by the 
line, nor does it introduce wave form distortion to any 
considerable extent in the output. Maximum distortion 
of the output wave is less than 5 per cent. 


For 60-cycle applications this regulator is available 
in different models to control loads from 100 watts to 
2000 watts. These models are constructed for rack 
mounting. If desired, a metal protective cabinet is fur- 
nished where rack mounting is not desired. Identical 
in principle and operating characteristics a lightweight, 
shock-mounted, 400-cycle model is also available for 
regulation of loads between 100 and 500 watts. The 
illustration shows a 60-cycle model. Sorensen & Com- 
pany, 375 Fairfield Ave., Stamford. Conn. 


WRINKLE FINISH 


An aqueous resin emulsion base, in combination with 
drying oils having conjugated double bonds, produces 
a wrinkle finish in a wide variety of textures and pat- 
terns. The finish can be applied both to inflexible ma- 
terials and to flexible materials such as metal. It can 
be baked at relatively low temperatures. New Wrinkle, 
Inc., Dayton, Ohio. 


MAGNETIC COMPONENTS 


Iron core magnetic components, to meet many spe- 
cific requirements, including plate and filament supplies, 
audio-frequency and modulation transformers, power 
transformers and reactors, have power ratings ranging 


from milliwatts to kilowatts. They are available in 
standard types—open, frame, semi-enclosed, enclosed 
and hermetically sealed—and have various types of ter- 
minals. Hermetically sealed units incorporate either 
compression bushings or porcelain bases, or glass-to- 
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Remember three important facts about 
Namco Control Station Switches: 

1. They are all based on the Snap- 
Lock principle, proved on our own 
machines, and used today by over 80% 
of all builders of automatic machine 
tools. 

2. They are available in 1-2-3-4 But- 


UE Re a 


170 EAST 131st STREET 
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Control Station Switches that WORK! 


1-2-3-4 BUTTON—and engineered for your job! 


ton combinations—larger combinations 
available on special order,—surface or 
flush mounting. 

3. Namco Control Station Switches 
are engineered for the job. Let us know 
what switches your machine requires, 
and we'll gladly give you recommen- 
dations. 

Send for Bulletin EM-43 


Acme - Gridley 4. 


Chucking 4 
Automatics wtonat 


Taps + The Chron 


CLEVELAND 8, OHIO 





4 8 Spindle Bar 
and 
* Sin Threading Spindle 
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and holog + Limit, 
Con i! wit ve Mt, Motor Starter 


SC REWS 


All kinds, sizes and shapes, 
standard and special designs. 
Contract and engineered screw 
specialties, precision made, 


economically produced. 


KEENE, NEW HAMPSHIRE 


ie = REE - METAL = SM, HINE sc) s (NUTS . my 


seat ae 





.. tagged for the hig jobs! 


HEXACON J, wy _\ 


AA ea eile 
STR Sith Te 


oN 

i} 
es aie 
SN 


Follow the ices 
for. rugged, heavy duty 
work or for light intri- 
cate work —HEXACON 
is the answer. One reo- 
son is ‘‘Balanced Heat™* 
which minimizes ele- 
ment burn-oufs and tip 
replacements. Another, 
is lightweight. Litera- 
ture is available de- 
scribing the complete 
HEXACON line —screw 
tips and plug tips, from 
40 to 700 watts. 


HEXACON 
ELECTRIC CO. 


177 'W. Glay Avenue 
Roselle Park, N. J. 
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metal fusion seals in one-piece covers. Federal Telephone 
& Radio Corp., 200 Mt. Pleasant Ave., Newark, N. J 


MINIATURE PENTODE TUBE 


The 6AK5 pentode vacuum tube, only 1% in. high 
and 34 in. maximum diameter, has been used widely in 
military equipment as an amplifying tube to meet re- 
quirements of high transconductance, low capacitances, 
low noise, and high input resistance. It is now being 
applied to non-military equipment and is particularly 
indicated for FM and television use. 

The tube has an indirectly heated cathode and has 
the suppressor grid tied internally to the cathode. It is 
described as being capable of proving better than twice 
the signal-to-noise ratio obtained with other tubes used 
as intermediate-frequency amplifiers at frequencies of 
the order of 50 mc. It is also designed to operate sat- 
isfactorily at frequencies up to approximately 350 mc. 


The design incorporates the smallest possible ele- 
ments, eliminates unneeded metal parts, and stresses 
compactness. The space between the cathode and the 
grid is in the order of 0.0035 in. Mounting of the struc- 
ture close to the seven pin-button stem creates a mini- 
mum of lead inductance. 

The following are the characteristics: Filament or 
heater voltage—6.3 volts; filament or heater current— 
0.175 amp; normal screen voltage—120 volts; normal 
grid voltage—2 volts; normal plate current—7.5 ma; 
normal screen current—2.5 ma; normal transconduc- 
ance—5000 micromhos ; input capacitance (with shield) 
—4.0 mmf ; output capacitance (with shield)—2.0 mmf; 
plate-grid capacitance (with shield)—O.01 mmf. West- 
ern Electric Company, Ins., 195 Broadway, New York 7. 


QUARTZ CRYSTAL UNIT 


Designed for frequency control in communication 
and experimental service, a high quality Brazilian quartz 
crystal is mounted in a dust- and moisture-proof holder 
which fits a standard three-prong crystal socket. Fre- 
quency is specified by the user. Each unit is calibrated 
against a primary frequency standard of an accuracy 
of the order of 1 part in 5 million. 

Specifications include: Frequency range—250 to 10,- 
000 ke ; frequency—a tolerance of 0.01 per cent of spec- 
ified frequency at 20 C is maintained between 250 and 
1200 kc; between 1200 and 10,000 kc, the tolerance is 
0.02 per cent; temperature range—between air temper- 
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MANY USES—BIG SAVINGS 


WITH 


CERRO =" ALLOYS 


CERROMATRIX—250° F. For securing punch and die parts; an- 
choring machine parts; short run forming dies; etc. 
CERROBEND—158° F. As a filler for bending thin-walled tubing 
—melts out in boiling water. Also used for automotive and air- 
craft assembly jigs, forming dies, etc. 

CERROSAFE—165° F.—190° F. Used for proof-casting cavities in 
molds, forging dies; duplicate patterns; etc. 

CERROBASE—255° F. Used in electroforming dies, molds, etc. 
CERROTRU—281° F. Metal molds for wax patterns used to make 
precision castings. 

CERROLOW—117° F.—CERROLOW—136° F. and CERROLOW 174° F. 


REPRESENTATIVES AND DISTRIBUTORS 


ANSONIA, CONN., Jackson Associates. 

BOSTON, MASS., Jackson Associates. 

PHILADELPHIA, PA., Castaloy Metal Sales Company. 
BROOKLYN, N. Y., Belmont melting G Refining Works 
CHICAGO, ILL., Sterling Products Co., Inc. 
CLEVELAND, O., Die Supply Co. 

DALLAS, TEX., Metal Corporation 

DETROIT, MICH., Castaloy Metal Sales Company. 
HOUSTON, TEX., Metal Goods Corporation. 

KANSAS CITY, MO., Metal Goods Corporation 

LONDON, ENG., Mining G Chemical Products, Ltd. 

LOS ANGELES, CAL., Castaloy Metal Sales Company. 
MILWAUKEE, WISC., Williams G Collins. 
MINNEAPOLIS, MINN., Northern Machinery G Supply Co 
MOLINE, ILL., Sterling Products Co., Inc. 

TORONTO, CAN., Canada Metal Co., Ltd. 

NEW ORLEANS, LA.—Metal Goods Corporation. 

ST. LOUIS, MO., Metal Goods Corporation 


CERRO DE PASCO COPPER CORPORATION 
40 WALL STREET . - NEW YORK, N. Y. 
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atures of —40 and +55 C the output does not drop 
below 0.83 ma. 

The crystal unit (designated MX-9) is also available 
in a double-crystal model, containing two crystals in 


the same holder. For extremely close frequency toler- 
ances, the single-crystal holder is supplied with a shunt 
capacity trimmer mounted inside the holder but with 
an external trimming adjustment. Below 1200 kc, the 
holders equipped with fixed air gap electrodes; above 
1200 kc, clamp-type electrodes are used. Bendix Radio 
Division, Bendix Aviation Corp., Baltimore 4, Md. 


ADJUSTABLE LOUDSPEAKER 
The “spider” of the loud speaker in this unit is kept 
in place with a pressure or clamping ring, which in turn 
is held down by two machine screws. This feature is a 
departure from the conventional method of permanently 
fastening the spider to the basket for pot. The advan- 
tage is that, by loosening the screws, a small lateral 


movement of the spider is permitted by which the voice 
coil can be re-centered concentrically around the pole- 
piece and within the gap. In addition, in servicing ra- 
dio sets it will often be unnecessary to remove the loud- 
speaker from the chassis to re-center the voice coil. 
Quam-Nichols Company, 33rd Place and Cottage Grove 
Ave., Chicago. 


ALLOY-CLAD STEEL SHEET 

Steel sheet or plate surfaced with Ampco Metal (alu- 
minum bronze alloys) is now available for use in fabri- 
cating parts and assemblies where resistance to acid, 
corrosion and rust and to wear is required. Actual 
cladding of the sheet or plate is accomplished under 
heat and pressure in an atmosphere-controlled furnace. 
This results in clad steel billets which can be rolled to 
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Years of extensive engineering experience —modern facilities, pre- 
cision equipment, and an organization of skilled designers and fab- 
rication experts—enable George K. Garrett Company to offer a 
remarkably complete service in metal stampings for every indus- 
trial purpose. 


Our completely equipped stamping department, together with heat- 
treating and finishing departments, will turn out —to your exact 
specifications—any quantities of stampings from steel, aluminum, 
alclad, brass, monel metal, stainless steel, copper and other metals. 
Prompt deliveries on large or small orders are assured. 


Your particular problem or requirements will receive our imme- 
diate attention! 


GEORGE K. GARRETT CO., INC. ‘< 
1421 CHESTNUT STREET, PHILADELPHIA 2, PA. (gt 
\ 
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COMMUTATORS 
GUARANTEED! 


Do These Guarantees Interest You? 


Bars will not loosen. 


Maximum resistance to voltage and 
spin tests. 


Mica binder completely baked out. 


Segment and dovetail design insure 
permanent, tight assembly. 


Maximum bar hardness. 
Minimum bar skew. 


Write for Catalog 
HAN-KOR SALES CO., Inc. 


1847 W. Bethune, Detroit 6, Mich. 
Phone TRinity 1-4640 


> 
Ame Cy 
CULL 


required thicknesses. In a semi-annealed condition the 
clad product is workable with the same ease as standard 
Ampco Metal sheet or plate stock. The finished pr: 
uct can be clad on one or both sides as desired. Per- 
centage of cladding metal can be varied from 10 to 
per cent. Thicknesses range from 0.30 in. to 3¥% in. 
Usually SAE 1010 steel sheet is used for the base but 
it is also possible to clad to other alloys such as man- 
ganese steel, molybdenum steel, and some of the chrome- 
nickel alloys. Physical properties vary slightly with the 
per cent of clad material and with the type of base metal 
material used. Ampco Metal, Inc., Milwaukee 4, Wis 


COMPACT LAMP HOLDER 

A simple but ingenious design provides a flexible 
lamp-holder for fluorescent fixtures which adjusts auto- 
matically to variations in length of lamps and to spacing 
- : of mounting holes in reflector unit. 
A positive automatic lock holds the 
lamp securely in place and protects 
the contacts from effect of vibration 
or shock. A projecting tab serves as 
a guide to insertion or removal of 
lamps. Mounting of the holder is 
also simplified ; a tapped hole in the 
mounting bracket eliminates the need 

for mounting nuts. 
The holder (designated Flex-Loc) 
4 is adaptable to all standard spacings. 
It is molded from high-dielectric plastic and is specified 
to withstand high-impact shock up to 2000 ft.-Ib. Lloyd 
Products Company, 69 Gordon Ave., Providence, R. I. 


ELECTRONIC RECTIFIER 


Four hot-cathode, mercury-vapor tubes of the 
shielded cathode type are combined with a straight 
bridge circuit to form the basic elements of a simple 
rectifier unit. No transformer is used except a small 
104-watt unit for heating the tube cathodes. Operating 
on a 110- or 220-volt, 50-60-cycle power source, the 


unit delivers 12-amp. full-wave pulsating d-c at approxi- 
mately input voltage with an efficiency of 80 per cent. 
The unit finds general current “change-over” applica- 
tions, including operation of magnetic chucks, sole- 
noids, and other d-c equipment. It can be used for 
operation of d-c motors up to 2 hp, retaining the advan- 
tageous torque and speed regulation of such motors. 
The tubes are rated at 2000 hours at 12 amps, pro- 
vided surge current does not exceed 24 amp. Voltage 
drop in the arc of each tube is only 5 to 8 volts. The 
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TO 1200 WATTS CONTINUOUS DUTY -oewith little weight 


2.0 as 


TO 25 POUNDS MAXIMUM 


|) originally as an . airborne generator for remotely located 
radar stations, this especially designed~ and built EEMCO unit sets new stand- 


‘ards for a light weight source of electric 
Generator Data: Totally enclosed; glass insulated, 


available in 500, 600 and 1200-watt capacities; 32 and power. Only through advanced research 
120-volt; ratings at 50° temp. rise; ball-bearings life- 


time lubricated; also available with integral panel con- and manufactur ing methods could so 
taining meters and voltage regulator. Immediate produc- 


tion contracts can now be accepted. : much output be made. available for con- 


EEMCO engineers are prepared and experienced in solv- : : ; 
ing tough generator and motor problems; in the building tinuous duty with so little weight. 


of drives, gearing unit or control devices. Submit your kai 

problems to EEMCO today. , Weighing but one-half as much as for- 
merly available equipment, many com- 
mercial, rural and marine applications 


can now be filled. 


Send for your copy of EEMCO’s new catalog... 
“Custom Built Motors for a World of Needs’ is 
now available. Ask for your copy — no obligation. 


ELECTRICAL ENGINEERING AND MFG. CORP. 
4606 West Jefferson Boulevard, Los Angeles 16, California 
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unit (identified as Type 50) is steel-housed, and is 14¥ 
| in. high, 17 in. wide and 6 in. deep. It weighs 29 Ib 
| Terminals for power connection are provided by fuse 

blocks in both input and output circuits. Automatic 
Electric Company, 1033 \W. Van Buren St., Chicago 7 


COMPACT THERMOSTAT 
The thermostat illustrated here has been especially 
designed tor use in electrically heated devices and ap. 
pliances. It operates by conduction of heat rather than 

















ESICO 
SPOT SOLDERING 
MACHINE 


Dependability is only on ' 35 wai eee ee on i 

of ‘the many outstanding | DY tadiation. Design stresses simplicity and smooth 
qualities enjoyed by all | +"9t} (pe ae ee e . anes canis ans ad 
ESICO. products for al- | operation. The electrical contacts are separated and 
most 20 years. Efficient | are brought together through the expanding or contact 
and economical operation |. : ee ° 

are assured with these ing action of a single brass bar 


fine tools. For better per- 
formance, get ESICO 
Soldering Equipment! 
















time-saver. Treadie 

Automatically advances 
tren and solder. leaves operator's 
hands free for work. 


A real Write Today 
for Complete 
Information on 
the Esico Line 












ESICO 
SOLDERING IRON 
CONTROLS 





























The thermostat will respond to a variation of less 
than 1F. It is described as operating efficiently from 
room temperatures to 600F. It has a rating of 1500 
watts a-c. Compact in size, the dimensions are 2% in. 
by % in. by % in. in the standard model. American 
Thermostat Corp., 34-14—34th Ave., Long Island City 
i; ae 


Positive TIP control prevents 

over-heating — tip cannot fall be 

ow temperature. The 

only practiesl method of control- 

a in the tip—an exclusive 
feature! 
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Pat. Off, 


ELECTRIC SOLDERING IRON CO. Inc. 
2845 West Elm Street, Deep River, Conn. 


MOTOR-GENERATOR SET 


As a built-in unit this motor-generator set can be 
incorporated in original equipment as, for example, in 
FOLDING DOUBLE CUPPED | machine tools for providing a wide range of d-c power 

x WASHER LUGS x for chucks, feed motors, etc. The set is of the drip- 
| proof, shock-proof type, is semi-enclosed, and features 
lightweight, space-saving construction and sealed-type 


































A SIZE and TYPE for every need! 
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MAKES A GOOD JOB AND A NEAT ONE 


| bearings. It has five commutators and a pair of slip 
| rings, is built for d-c operation, but is also available 
with either d-c or a-c motors. It requires no sub base. 

The following d-c or a-c voltages can be produced: 
2000 volts d-c, 0.5 amp; 12 volts d-c, 2.0 amp; 500 volts 
d-c, 0.5 amp; 115 volts d-c, 3.0 amp; and 167 volts a-, 
| 3.5 amp. Overall size of the set is 9 in. wide by 36 in. 
| long by 12 in. high. It operates at 3600 rpm. Bogue 
| Electric Company, 40 Kentucky Ave., Paterson 3, N. J. 


PANEL LAMPS 


Small incandescent lamps for 2.5 to 18-volt service 
for radio dials, instrument panels, and other indicator 
service have miniature screw and bayonet bases. The 
lamps are designed to function without creating radio 
interference and to stand up against continuous vibra- 
‘KRUEGER & HUDEPOHL tion from radio speakers. Current ratings range from 

Solderless Terminal Lugs and Connectors 0.06 amp to 0.5 amp, thus meeting requirements for low 

THIRD AND VINE STS. CINCINNATI 2, OHIO current drain, as well as fer shadowless illumination 
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Colgate Engineere 


It has been proven, by extensive war time 
practice, that sub-assembly when properly 
engineered cuts costs, speeds production 
and takes the headaches out of manufac- 
turing. 


Colgate has an organization with veteran 
experience, and many compressed years 
of “know how” in the fabrication of alumi- 
num, magnesium and stainless steel parts 
and assemblies. 


-UNSHACKLED BY PRECEDENT 


But, it is young in both personnel and 
ideas. Its success is due to refusal to be 
hobbled by precedent; and the courage to 
apply new methods in tackling the most 
difficult jobs. 


It knows light metals. It is expert in parts 
fabrication and assembly work, taking 
details off the shoulders of the manufac- 
turer who is looking for a top-notch organhi- 
zation, needs help in the solution of such 
problems, and who plans to use alumi. 
num, magnesium or stainless steel. 


AMITYVILLE, LONG 


LIGHT META 
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ISLAND 


service for parts fabrication and assemblies ? 


So why duplicate or maintain, at excessive 
cost, a separate division of your own com- 
pany, when you can get an organization 
ready to “go into action’ at a moment's 
notice. 


The Colgate Aircraft Corporation offers 
you an excellent four point plan that covers 
engineered service in the light metal parts 
fabrication and assembly field. 


COLGATE OFFERS YOU: 


1. Specialization in light metal industry. 
Experience in handling and fabricating 
sub-assembly parts. 


2..A co-operative engineered service on 
every job by a trained engineering 
personnel. 


3. Experience on both large and small 
jobs, either on parts, sub-assemblies, 
or complete products. Knowledge of 
quality control and working to the most 
exacting specifications. 


4. Deliveries on time. 


NEW YORK 


DIVISION 





emai 


Here are a few 


APPLICATIONS for 
SIGNAL MOTORS 
SHADED POLE 


RECTIFIERS 
UNIT HEATERS 
BLOWERS 
VENTILATORS 
COOLANT PUMPS 


A.C.-D.C. and 
Low Voltage D.C. 


MOVING PICTURE PROJECTORS 
DIESEL ENGINE GOVERNORS 
BILGE VENTILATORS 
ANTENNA REELS (Aircraft) 
UNIT HEATERS 

(Ships and mobile units) 
BLOWERS 

(Ships and mobile units) 


SIGNAL ELECTRIC MFG. CO. 


MENOMINEE, MICHIGAN 
Offices in all Principal Cities , 





and long service. Color-coded beads provide means oj 
quick identification for the different voltages. Sylvania 
Electric Products, Inc., Emporium, Pa. 


PLUG CONNECTOR 
Multiple-fingered spring inserts provide uniform 
pressure on long-wiping contacts in this plug connector, 
It is designed to replace screw type connectors and jg 
said to reduce hook-up time in applications up to 30 
amp-250 volt on special and commercial equipment, 
Regular plugs accommodate all wire sizes from No. 26 
through No. 12. A larger plug is used for No. 10 wire, 

Standard range is from 1 to 80 circuits. 


The connector (known as Lock-Plug) is made in 
single or multiple type and can be supplied in a wide 
range of circuits in vertical or horizontal arrangements. 
A 15-circuit connector is illustrated. The space and 
weight-saving is indicated by the size of this connector, 
13% in. by 2% in. by 3% in. and by its weight, 2.136 oz, 

All sizes are furnished for surface, flush or snap-on 
mounting. Circuit identification is facilitated by use of 
color in insulation sleeves. Buchanan Electrical Prod- 
ucts Company, Inc., 2 W. Jersey St., Elizabeth, N. ] 


MOTOR DRIVEN HYDRAULIC PUMP 
A pressure-loaded, gear-type hydraulic pump (No. 
1E-777-AC) is mounted on and is directly driven by a 
20-29 volt d-c motor, rated at 3% hp. Originally de- 
signed for propeller feathering in aircraft, the pump 
can be adapted to other uses. Displacement is 0.141 cu. 
in. of fluid for each revolution. Capacity is 4 gpm at 


400 psi, or 3 gpm at 1000 psi. It will operate at 1000 
psi for two out of every 15 minutes. Design provides 
operation over an extreme temperture range. Weight 
of the pump is 14.4 lb. 

Pumping action is briefly as follows: A pair of con- 
cisely meshed steel gears rotate within a closely fitted 
aluminum housing. As the teeth separate on one side, 
the resultant space is filled with fluid from the inlet port 
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Nelson Automatic 
Stud Welding saves 
time and material! 


Nelson Stud Welding saves time and material because it 
eliminates drilling holes and. tapping to secure studs. In 


less than a second studs from %” to 34,” diameter are secured. 


Automatic operation and accurate arc timing control produce 
complete fusion of the stud to metal. Operators are trained 
quickly and produce consistent results. 

Thousands of stud welders are now used by more than 750 
industrial plants and shipyards . . . because 500 to 1000 studs 
per operator can be secured per shift. 

For rapid precision production of stud welded parts single 
and multiple stud welding units are available which weld one 
or more studs of various sizes at the rate of 20 to 30 welds 
per minute. 

Write today for complete information on this time and 
material-saving equipment: 


NELSON SPECIALTY 
WELDING EQUIPMENT CORP. 


. Dept. EM, 440 Peralta Avenue 
San Leandro, California 


HOW NELSON STUDS 
ELIMINATE DRILLING 


AND TAPPING 


After layout and center- 
punching a stud is placed in 
the gun chuck. The pointed 
end is located in the 
punch mark and the trigger 
pulled. Instantly the arc 
flashes and the weld is made. 
The operator loads again and 
proceeds to the next weld. 


MMMM 


Complete fusion between 
stud and metal results... 
drilling and tapping qgpera- 
tions have been eliminated. 


WT = AMM 


LLL 
Cover and gasket fit easi-e 
ly and a neater result is 
obtained. One gun welds any 
diameter stud — a standard 
welding machine is used. 


Cutaway of typical stud 
weld. Etched with Nital 
to show penetration. 


Eastern Representative: Camden Stud Welding Corp., 1416 South Sixth Street, Camden, N. J. . é 
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and is carried around to the opposite side. There ‘ne 
meshing teeth displace the fluid into the outlet port. A 
“bleed hole” drilled through the valve seat permits « 
culation of oil through the pump when it is idling or 
operative. Pesco Products Company, Division of Bo: g 
Warner, 11610 Euclid Ave., Cleveland 6. 


LATCHING RELAYS 
Two small standard types of relays (Series 400) are 
combined with an interlocking armature to form latch 
ing relay for a-c or d-c operation at maximum 125 volts 
d-c or 120 volts, 60 cycles. This design makes it pos 
sible to combine similar or different types of relays in 
this series. Either single or double pile-ups can be 





awit 


supplied, and with all standard spring pile-up forma- 
tions and combinations. Mounting arrangements are 
designed to suit specifications. Dimensions of the latch- 
ing relays are height, 1%¢ in.; length, 2% in.; width, 
154, in. Cook Electric Company, Magnetronic Div., 
2700 Southport Ave., Chicago 14. 


STABILIZED RECTIFIER UNITS 
Special applications for these rectifiers (Series TRX) 
are found in such equipment as teleregisters, or tele- 
typewriters, where load demand fluctuates rapidly and 
may vary from zero to maximum in a matter of a few 
milliseconds. They are designed so that the dynamic 


. with MILFORD 
tubular or semi-tubular rivets —set by 
Milford setting: machines, accurately, fast 
and at low cost. 


WE WELCOME YOUR INQUIRIES 


i | voltage regulation characteristic is such that load cur- 
ZI ZL EE CF ke Ep rent may be varied between zero and maximum at an) 


demand frequency, with only negligible variation in ter- 


RIVET & MACHINE co minal voltage. The circuit incorporated in these units 


also serves to compensate for normal variations in a-c 
hea. hE ered, a bee ee ede supply voltage. 


MILFORD, CONN. ELYRIA, OHIO Specifications for these units call for completely nor 


resonant filter; optional connection to 115 or 230-volt 
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TRANSPARENT... 


a 
ABRASION PROOF... 


Amphenol’s Synthetic Tubing resists oil . . . resists grease 
... resists acids and alkalies... extremely flexible... 
provides easy identification of wires becasue it is trans- 
parent ...can be cut at any point... not subject to 
tearing or abrasion. 

Amphenol’s Synthetic Tubing is widely used by man- 
ufacturers of electronic devices, aircraft, instruments 
and appliances to lower manufacturing costs and in- 
sure lasting efficiency for their products ... characteristics 
permit wide range of uses. Write for full details. 


AMERICAN PHENOLIC CORPORATION 
Chicago 50, Illinois 
In Canada + Amphenol Limited + Toronto 


U.H.F. Cables and Connectors 
Conduit « Fittings - Connectors 
(A-N., U.H.F., British) - Cable 
Assemblies * Radio Parts 
Plastics for Industry 


NOVEMBER 1945 161 


























50/60 cycle power supply; and optional output rar ges 
of 110-120 or 150-160 volts. Design includes circuit 
| breaker switch protection on the a-c side. Models are 
made for 1, 2, 4 and 7 amp capacity. The units cap 
be mounted in standard 19-in. panel cabinets. W, 
Green Electric Co., Inc., 130 Cedar St., New York 








LIGHTWEIGHT SELENIUM RECTIFIERS 

Aluminum is used in these selenium rectifiers 
reduce the weight of the units and to obtain more eff- 
cient heat dissipation. Available in a wide range of 


STE 






Ryerson isa conveni 
over ten thousand different | 
5 «6 shapes and sizes of steel ava 
for immediate shipment. Cal | 
nearest Ryerson plant: Chicago M 
waukee, Detroit, St. Louis, Cincin- 
nati, Cleveland, Pittsburgh, Phila- 
delphia, Buffalo,New York,Bostor 









































capacities, they are offered for the usual a-c to d-c con- 
version purposes and can be applied for various combi- 
nations of voltage and current outputs and for various 
types of circuits. Radio Receptor Company, Inc., 251 


W. 19th St.. New York 3. 





HEAVY DUTY SOLDERLESS TERMINALS 
Extra-thick tongues provide these solderless termi- 
nals with the ruggedness required for heavy duty ap- 
| plications. The terminals are designed for use on No. 
16 to No. 14 wire inclusive, and have insulation diame- 
ters up to 0.23 in. The insulation support sleeve is 





as 





A Dependable Source of Supply 
for ALL of your Carbon needs 


As basic manufacturers, we can 
supply ail types and grades of 
carbon; we can mold, cut or 
machine this carbon to any prac- 
tical size or shape; and we can 
adapt it, generally, for any use 
to which carbon can be put. 





notched and folded in at the end. This forms a strong 
lip and a toothed grip to prevent sliding. 

These terminals are also made with integral insula- 
tion bonded to the terminal barrel. This eliminates the 
need for separate insulation sleeving. Both types are 
made of pure copper, hot electro-tinned for corrosion 





HELPFUL ENGINEERING 
AND DELIVERY SERVICE 


Standard sizes and grades of motor and generator 
brushes, contacts, welding electrodes, arc light carbons, 











cht, Gan Gheeteds i aneele. resistance. Aircraft-Marine Products, Inc., 1523 N. 
The trademark “BBB” identifies carbon products of 4th St., Harrisburg, Pa. 

our manufacture; the symbol of a complete carbon 

service. 


EIGHT-POLE ALTERNATOR 
The permanent magnet field of this 8-pole alternator 
| (Model PMG) is in annular form contained in a cylin- 


itta eye Brothers OTe Ory | drical wheel similar to the inside of the rim of a very 


| small flywheel: The stator is mounted on a fixed hub, 
3450 So. 52nd Avenue, CICERO, ILLINOIS | 


| with both stator and rotor telescoping the driving shaft. 


Write us about your needs. 
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1. “De-ion” Arc Quench- 
ers. Arcs go out quick, 
making contacts last 
longer. 


Bi-Metal Overload 
Relay. Accurate cali- 
bration for life of start- 
er. Permits harmless 
overloads—protects 
motor against danger- 
ous running overloads 
or stalled rotor con- 
ditions. 

Quick-Make, Quick- 
Break Action. Prevents 
teasing, prolongs con- 
tact life. 


“DE-ION" MOTOR WATCHMAN 10-100-U 


See your Westinghouse 
Distributor for full de- 
tails or write for D. B. 
10-100. Westinghouse 
Electric Corp., P. O. Box 
RO PR oe * —? 868, Pittsburgh 30, Pa. 
“DE-ION” MOTOR WATCHMAN 10-100-P J-60614 


@ Westinghouse motor controt 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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J the alternator delivers 150 watts at 400 cycles at 0X 


ow rpm and is adaptable as a source of high frequency cur- 
Ve 0 . rent to many applications, such as small high speed mo- 





tors, tachometers, etc. 


® ; ‘ 
e It is usually wound for 115 volts at 1000 rpm, ut 
windings can be furnished for other voltages. Design 
elements call for Alnico “V" magnets and for pole 





pieces made up of stacked 0.012-in. transformer sheet. 
High silicon sheet is also used for the stator lamina- 
tions. Without an optional bracket, the alternator 
weighs 36 oz. Outside diameter of the rotor, which 
completely encloses the stator, is 35@ in. and the length 
is 2 in. Absence of brushes and other wearing parts 
in the alternator make for long service. R. E. Phelon 
Company, West Springfield, Mass. 









FLUORESCENT LAMP STARTER 
STAN-TEST This starting device for 15- and 20-watt fluorescent 


ae lamps is used to light the lamp exactly when wanted, 
IGNITION COILS = thus conserving emissive material. Its second function 


is to lock out dead lamps quickly and positively. The 
Call a STAN-TEST Engineer 


Manufacturers faced with ignition problems 

will find our organization well staffed, finely 

tooled and modernly equipped to design, en- 

gineer and manufacture vibrator or non-vibra- 

tor type coils, or complete ignition systems to 

exact specifications. We are now manufac- 
turing Ignition Coils for various devices of 
nationally-known manufacturers. 













| If you are planning new products or 
wish to improve the efficiency of . 
present’ products, STAN-TEST engi- 
neers will welcome an opportunity 
to give you the advantage of over 
20 years of ignition-engineering ex- 
- Vibrwor =PeTence — without charge. Write | precise design of the device also serves to eliminate 
Type 





os blinking and flickering. When a dead lamp is removed, 
the device is rese!: simply by pressing a button. Aver- 
STAN-TEST CORPORATION age rated life, under specific test conditions, is three 


ee ee ee See ee years. General Electric Company, Bridgeport 2, Conn. 


226 S. MORGAN ST. CHICAGO 7, ILL. 
CORROSION-PREVENTIVE FINISH 


Either olive-drab or black corrosion-protective fin- 


| ishes on cadmium and zinc are obtained by this one-dip 
Cal | process (Unichrome Dip). The process converts the 
surface to chemically inert compounds which prevent 


the formation of white corrosion products and also pro- 
vide a base for. paint or lacquer. 
The single immersion requires only 2 to 5 minutes. 


IGNITION SYSTEMS 
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CLIFFORD HYDRON 
BELLOWS AND 
BELLOWS ASSEMBLIES 


Life expectancy and spring rate of bel- 
lows depend upon the strength and 
uniformity of their walls. 

Only hydraulically-formed bellows - 
have walls of pretested strength and 
absolute uniformity. 

First to produce hydraulically-formed 
bellows for industry, Clifford has main- 
tained leadership by developing unique 
metal-working procedures and by de- 
signing bellows to meet the most ex- 
acting specifications. 

Clifford specializes in designing and 
producing bellows and filled bellows 
assemblies for industry. Save time, 
trouble and money by _ submitting 
sketches and data before designs are 
too far advanced. Clifford Manufactur- 
ing Company, 568 E. First St., Boston 
27, Massachusetts. 


First with the Facts on Hydraulically-Formed 


La. 
Bellows.... H YDROWN 


AIRCRAFT Pst2 er a 
BELLOWS BELLOWS 
Poss es : wwe tts ad 


INSTRUMENT 
BELLOWS 
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ORIGINALITY WITH ROOTS 


Clever in devising forms, assembly and effects in all 
types of plastics for products, displays and containers. 
Cleverness that is deep-rooted in long experience, in 
exceptional facilities and in competent manpower. 
The kind of cleverness which combines the ability to 
create with the ability to produce economically, 
efficently and in quantity. That is the service we have 
to offer — originality deep-rooted in practicability. 


Northeru 


INDUSTRIAL CHEMICAL CO. 


7-11 ELKINS STREET, SO. BOSTON 27, MASS. 


Ph tages 
To You 
UE Ree a ase 


OT 


TTT TL 


Send for this Engineering 
Data Book today. It furnishes 
the answer to any industrial 
timing problem. Offered free 
by the Haydon Manufacturing 
Co. Inc., Forestville, Conn. 


ne SCRE _— 


if 1 
* HAYDONEERED TIMING 


—tiaydon 


MANUFACTURING COMPANY 
* INCORPORATED 





| all resistances up to 10,000 ohm. 


No special equipment is needed; parts are handled jy 
bulk and treated at room temperature. Coatings pro. 
duced by this process are tested to meet requirements g 
the standard salt spray test for periods up to 200 hours 
United Chromium, Incorporated, 51 E. 42nd St., Ney 
York 17. 


TIME SWITCH 
A heavy duty, self-starting synchronous motor, with 
a slow initial rotor speed of 450 rpm is now incorpor. 
ated in this time switch (Series 300). Operating ad. 
vantages of the motor include self-oiling lubrication by 
capillary oiling system, gear reduction fully sealed to 
exclude dust and dirt, and low power consumption 


Standard rating is 115 or 230 volts, 60 cycles. In addi- 
tion, 50-cycle or 25-cycle motors can be supplied. 
Compact and light in weight, the switch has a capac- 
ity of 3000 watts per pole. It is available in several 
combinations of single-pole or double-pole types. Com- 
pactness in size and a wide range of adjustability 
throughout 24 hours are other design features. Para- 
gon Electric Company, 37 W. Van Buren St., Chi- 


cago 5. 


PLATE CIRCUIT RELAY 
Standard type of plate circuit relay features extra 
large coils, and is sufficiently sensitive to provide good 
contact pressure at low current. Coils are available in 


They are random 
wound on insulated bobbins, impregnated with baked 
varnish insulation. 

The relay (Series LMR) is available in six conven: 
tional contact arrangements, and in two sizes. Single 
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Ce eee eka 
tricky things with magnesium! .. . but 
eM Me eh ae 
your “every day” jobs. If its lightweight, 
high strength and unusual stamina you're 
after, consider Magnesium Sand Castings. 
Superior engineers will be glad to help 
Ne a a UT eT 
TPT Lil: [oe 













Literature on Pa machining, and 
finishing magnesium castings—on request. 
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READY NOW! 


A Multi-Feature Pilot Light 
That’s the Ultimate in Quality: 


‘“*DIALCO’’ Presents:— 


Model PLN-849 NEON PILOT LIGHT 
featuring 2 BUILT-IN RESISTOR, 
FUNCTIONAL DESIGN. COMPACT- 
NESS, RUGGEDNESS — plus THE 
ADVANTAGES OF NEON BULBS! 









(Patent Pending) 


NOTE THESE IMPORTANT li, 
CHARACTERISTICSOFTHE = <\!// 
PLN-849 PILOT LIGHT:— S 


1, Contains a BUILT-IN RESISTOR 
as an integral part of the as- 
sembly, enabling direct con- 
nection to 115 volt circuits. 
100,000 ohms for bright glow; 
200,000 ohms for dimmer 
glow; 270,000 ohms for 220 
volt circuits. 

2. Full-view Plastic Jewel Cap 
permits visibility of glow from 
all angles. 

3. Neon Bulb, supplied with unit, 
emits penetrating glow, con- f 
sumes less current, has long 
life. Patent Pending 

4. — BAKELITE HOUS- 

5. Rugged terminals; screw type, | 

or soldering type. Cannot turn, 

will not short. 


Combines High Quality 


. | U % 
With Low Cost \ g-27 ncaa 
Manufacturers . . . here's the A cae + 
ultimate in Pilot Light design. A 


compact, rugged unit—housing a BUILT-IN RESISTOR as 
an integral element of the assembly (not externally at- 
tached, or fastened to body or terminal). 

The PLN-849 is supplied complete with General Electric 
Neon NE-51 Bulbs. May also be adapted to accommodate 
-General Electric Radio Panel Bulbs such as 47, 44, etc. 
The Plastic Jewel Cap may be had in a choice of 7 colors. 
Bulbs are removable from front of panel. 

These features, and many others, make the PLN-849 the 
tops in Pilot Light Value. And yet, Dialco mass produc- 
tion has reduced the cost to the point 
where every manufacturer can afford it. 





















































Write today for samples and prices. 
There is no obligation. 


WRITE FOR NEW 


TTT | ean 


900 BROADWAY + NEW YORK 3, N. Y 
Telephone: Algonquin 4-51 80-1-2-3 










pole relays are 24 in. long, 2% in. high and 1% in 
wide. Double-pole types are 2% in. long, 23 in. high 
and 2% in. wide. Mounting dimensions, 2 tapped hcles 
6-32 thread, 134, in. center to center. Contacts are of 
346 in. fine silver. Standard adjustment is approxi- 
mately 0.1 watt for single-pole types, and 0.2 watt ‘or 
double-pole types. Potter & Brumfield Manufacturing 
Company, Inc., Princeton, Ind. 









BALLAST JUNCTION BOX 


A junction box to fit cold-cathode ballasts is easily 
attached with the bolts used for mounting a standard 
ballast. The box is made in two pieces, one of which 
slides over guides at one end of the ballast case while 









— 


the other forms the box cover. The cover is made 
secure by one screw. Knockouts are provided in sides, 
ends and bottom. [Illustration shows the ballast before 
and after attachment of the junction box. Jefferson 
Electric Company, Bellwood, III. 



















CONSTANT SPEED D-C MOTOR 


Especially designed for use in time delay controls, 
recording instruments, battery-operated clocks, and 
other devices where utmost synchronous accuracy is 
required, this extremely small d-c motor maintains con- 
stant set speed under conditions of wide voltage varia- 

















tions. The motor is described as being self-starting and 
as building up full speed almost instantly. Current con- 
sumption is low—from 0.06 to 1 watt. Shaft speeds can 
be geared from 1 revolution every 24 hours up to 600 
rpm. According to the manufacturers, the motor is 
| adaptable to requirements of synchronous operation usu- 
| ally met by a-c motors. 

The motor is available in ratings of 1%, 3, 6, 12, 24, 
32 or 110 volts. Design provides for rugged construc- 
tion despite the small size. Illustration shows typical 
application of this motor. Amglo Corp., 4234 Lincoln 
Ave., Chicago. 
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ee eee ha 
tricky things with magnesium! .. . but 
that's no reason to shy away from it on 
your "every day” jobs. If its lightweight, 
high strength and unusual stamina you're 
after, consider Magnesium Die Castings. 
Superior engineers will be glad to help 
you use Magnesium Die Castings to best 
TT Uhe-l-( 


Literature on designing, machining, and 
finishing magnesium costings—on request. 


Superior Magnesium Castings 
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-..iIn appearance 
.-.in assembly | 
| 
ELECTRIX | 
PLUGS offer | 
| 


Q Superior features of 
mechanical design 






































® auick, easy assembly 


Q Lowest cost per | 
finished unit 


ELECTRIX 


140-158 MIDDLE STREET 
PAWTUCKET © RHODE ISLAND 


UNITED STATES RUBBER COMPANY 
Exclusive Selling Agents 





INDUSTRIAL PARTS 
FOR ALL 
TYPES of PRODUCTS | | 


- 67 From minutely accurate 

=. plastic scale or dial for deli- 
cate instruments to heavy 
metal nanieplate for giant 
rugged machines, Bastian 
has been successfully mak- 
ing parts for America’s lead- 
ing manufacturers for 
decades. 





We would like the oppor- 
tunity to consult with you 
and help you solve your par- 
ticular parts problem. 


For samples of our work, 
just fill in coupon below and 
we'll mail you this booklet 
of ours on Industrial Parts 
together with samples of our 
work and an idea of prices. 


Oe 
BROS. cO. BE 


COMPANY 
City. 


Serving the trade since 1895 


Rochester, N. Y. 












5 Equipment 


tion is for remote recording, field tests, and other uses 
where exact output frequency is essential. 


Laboratory Test 








MULTI-PURPOSE TUBE TESTER 


Speed and flexibility feature the tube tester shown 
here (Model 2413). The test circuits provide for a 
standardized tube-value test, short and open element 
test, and a transconductance comparison check for 
matching tubes. Simplicity of operation is provided by 
3-position lever switches. There is an individual con- 


trol for each tube element, also control for line voltage 
adjustment. Range filament voltage is 0.75 to 110 volts, 
through 19 steps. 

Measuring 10 in. by 10 in. by 5% in. the tester has 
the additional features of a multi-color scale and clearly- 
marked directions and settings. Triplett Electrical In- 
strument Company, Bluffton, Ohio. 


CONTROLLED OUTPUT D-C CONVERTER 


Frequency control is incorporated in the base of this 
d-c to a-c rotary converter set designed to produce a 
controlled output of 60 cycles. Major field of applica- 





The control knob-is attached to a power rheostat in 
series with the field coils. As the resistance is raised, 
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What’s on your drawing boards for tomorrow? 


emcee. ..9 TIMES OUT OF 10 
STEEL wit po iv Better 


ITH most of the advantages of steel, product designers 

are well familiar. But it should be kept in mind that 
steel’s potentialities for the future have, during these war 
years, been greatly enhanced. 

New, finer steels have been developed. Steel producing and 
processing techniques have been improved. Faster and more 
, efficient methods of applying steel have been discovered. New 
on ; uses for steel—either alone or in combination with other ma- 
“ip, ) a 


* 


terials—have been turned up and proved practicable. 
To help you in taking full advantage of the many desirable 
‘nq dead weight into dollars properties that steel can contribute to your postwar product— 
3% For turning deo : that will make it more durable, more efficient, less costly to 
hg economically. 


1 h as U-S:S Cor-TEN= manufacture and easier to sell—the nation’s largest organiza- 
oe th Steels—suc ‘ss woe ea . , | 
1S Fon the past ten years enabled SEo0G Ce Sayload fl tion of specialists in steel is ready to assist you. 

ee rr oo te ele convert it into bigger payloa 3 

excess weight and to | 


without 
lower operating costs and greater output 


: : 
cath and low cost are,the Out: CARNEGIE-ILLINOIS STEEL CORPORATION 
standing ¢ s 7 properties—increased resist Pittsburgh and Chicago 
varying oeeenseion to wear, a ee ee obtain Columbia Steel Company, San Francisco, Pacific Coast Distributors 
e Y n—so that e 


: ; icatio J : nds most nited States Steel Supply Company, Chicago, Warehouse Distributor 
fatigue, em) ular combination of properties he fi United S pply pan} 8 s 
whatev . 


; 3 United States Steel Export Company, New York 
necessary for top efficiency. (We 


eeded. 
When special made-to-measure steels are n a onan 
s ' n 
: revolution in the manufacture 0 4g these h it costs only about 7 ane — ra atmos- 
What amounts to a ee has taken place durin Although it double the resistance 
for severe and eauseel setloy Alloy Steels you will find =~ U-S-S Copper Sees oiing advantage of this eae seal 
.8-SC y : e ‘ ion. By ta se, ilroad cars, meta 
war years. In U-S:S aa vy ients. Steels that will enal pheric corrosiiesign longer. life into railroat. d air 
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COMPOSITE - BONDED - HIGH 
TEMPERATURE MICA INSULATIONS 


Recommended as Replacements for 


STRATEGIC BLOCK or SHEET MICA 
In Many Applications 
@ Composite highly integrated insulating materials comprising 


mica splittings bonded with insulating, inorganic bonding agents. 


@ Compact, thin, flat. lightweight sheets completely resistant to 
repeated or continuous subjection to temperatures of redness. 


@ Strong. hard, durable—can be cleanly die punched without 
fracturing, breaking or flaking. 


@ High dielectric strength and insulation resistance. 

@ A dependable source of supply in unlimited quantities. 
@ Available in sheets in all thickness from .005” up. 

@ Also in punchings to specified dimensions. 


@ We suggest your consideration of Y-26 and Y-27 High Heat 
Mica Insulation as substitutes for Strategic Mica for your 
Purposes. 


@ Your inquiries are invited and samples for test will be sent 
gladly on request. 


NEW ENGLAND MICA COMPANY 


Incorporated 
30 WOERD AVE., WALTHAM, MASSACHUSETTS 
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we Speed ! Production 
ee Lower Cost and 
4 improve Your Product 






Just drill a hole, drive in 
the pin. Steady, unyield- 
ing pressure locks it. (The oversize, 
work tempered edges of grooves on 
the pin are compressed by the wall 
of the hole.) 





















DRIV-LOK PINS ore simpler and- safer 
to use—ore lower in cost—are abso- 
lutely vibration-proof. Can be fur- 
nished in many materials and sizes— 
standard or special types. May be 
reused. 


Use DRIV-LOK PINS in place of: 
Straight or Taper Pins, Cotter Pins, 
Set Screws, Rivets, or other fasteners. 
Millions in use ¢ Write for Cataloz 


DRIV-LOK PIN CO. 


563 W. Washington Blvd. 
Chicago 6, Ill. 











the armature speed is increased to the correct rate, 
assuring 60-cycle output. Visual indication of the out- 
put frequency is given by a vibration reed type of meter. 

Available models have input voltages ranging from 6 
through 64 volts for battery conversion, and 110-120 
volts d-c for line conversion. In the model converting 
110-120 volts d-c to 117-volts a-c, the output can be 
controlled within. +10 volts at 60 cycles, over a d-c 
fiuctuation of +10 volts. Wattage range is from 40 to 
250, continuous duty. Carter Motor Company, 1608 
Milwaukee Ave., Chicago. 


HIGH VOLTAGE A-C TEST SET 


Self-contained and easily movable, this a-c test set 
with a capacity of 10 kva is used for conducting tests 
on large high-voltage equipment such as motors, gen- 
erators, bushings and circuit breakers. Precision meas- 
urements are obtained over the complete voltage range 
up to 100,000 volts, at all loads and power factors. 

Mounted on a four-wheel truck, and enclosed in a steel 
housing, the unit consists of an oil-immersed step-up 





















transformer, hand-operated induction regulator for FF 


? 





smooth voltage control, double-scale output voltmeter, 
electric timing clock, overload relay with automatic 
reset, and a two-pole magnetic contactor. Safety fea- 
tures include a safety foot switch and a screen guard 
between the high-voltage bushing and the operator’s 
normal working position. The unit is approximately 
6 ft. high, 534 ft. long, and 2% ft. wide. It operates from 
any 230-volt, 60-cycle power source. General Electric 
Company, Schenectady 5, N. Y. 


VACUUM TUBE FREQUENCY METER 


This laboratory type of instrument incorporates the 
vibrating reed principle and is used to obtain a maxi- 
mum of accuracy in measuring frequencies within defi- 
nate bands of the order of 400, 800, 1200, 1600, 2400 
and 3600 cycles. Accuracy is given as 0.25 per cent or 
better independent of line voltage. 

Operation is as follows: Input control is set at any 
point within the range indicated on the input level 


1 
2 
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meter scale. A special multivibrator circuit in the elec- § 


tronic unit divides the incoming frequency by 2, 3, 4, 6, 
or 9. Multiplier selector switch is set to the range de- 
sired and the frequency is noted on the vibrating reed 
frequency meter. Basic range is 380-420 cycles. 

The meter operates from a 60-cycle power line. It 
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Superior quality ... combined with basically correct 


engineering design and sturdy construction... char 


ie 


acterizes every transformer in the extensive Federal 
line ranging in capacity from milliwatts of audio 
transformers up to 50 kva of power supply trans 


formers 


Federal builds all types of transformers and other 
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iron core magnetic components . . . open frame, 


semi-enclosed, enclosed, hermetically sealed, 


They are manufactured under close. control to pro 
vide the stamina that assures long and dependable 


service. 


Federal transformers and reactors ... whether for 
ordinary or special application... incorporate dec- 


ades of research and specialized experience. 


For custom-built types to suit your special require- 
ments—see Federal. 


Velephone and Radio Corporation 
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Modern thermostatic bimetals—of the 
nickel-chrome-steel type developed by 
Chace—are frequently called upon to do 
exacting jobs under extremes of heat and 


cold. 


The bimetal element governing the safety 
pilot in a gas stove must operate perfectly 
in a flame temperature of 1200° F. The bi- 
metal element of a meteorological instru- 
ment at high altitudes must operate perfectly 
at 100° F. below. In aviation instruments, 
the actuating element must respond in- 
stantly and unfailingly—whether the plane 
is climbing through swiftly changing tem- 
peratures, is flying upside down, or is shoot- 
ing ahead at 400 miles an hour. 


Whatever your temperature responsive de- 
vice may be—and however difficult its 
operating conditions—you will find among 
Chace Thermostatic Bimetals one precisely 
suited to ycur needs. 


There are 35 types, each of which offers 
specific advantages to appliance or control 
manufacturers. Sold in sheets, strips, and 
finished forms. 
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has a power consumption of approximately 25 watts at 
115 volts. Input sensitivity is 500,000 ohms. Voltage 
range is 100-350. Tube complement consists of 2 mul- 


tivibrators, 1 input, 1 buffer, 1 amplifier and 1 rectifier. 

Dimensions of meter are 8 in. by 10 in. by 8 in, 
J-B-T Instruments, Inc., 441 Chapel St., New Haven 
8, Conn. 



















VIBRATION TEST TABLE 


Compactly engineered, this equipment is used to de- 
tect vibration faults in components and complete assem- 
blies. Basic elements of the equipment are a large table 
top supported by four vertical rods. The rods act as 
flexing columns to allow free table vibration in the two 
horizontal directions. Rectilinear and pure harmonic 
vibrations are induced by four sets of rotating eccen- 
tric weights, mounted on vertical shafts and driven by 
a variable speed drive through a synchronizing gear 
box and flexible shafts. 






Standard frequeney range is 10 to 60 cps. This is 
adjustable, while running, either by a handwheel or by 
a %4-hp motor-driven automatic frequency change con- 
trol, with 1 minute complete cycle. Amplitude does 
not vary with frequency. At frequencies of 40 cps at 
Y-in. double amplitude, an acceleration of 10 gs is 
produced. Amplitude is 4% in. maximum excursion at 
100 Ib. table load. Increase in load over 100 Ib. serves 
to automatically reduce the amplitude. 

Maximum capacity of the machine is 400 lb. It 
weighs 1500 lb., has overall dimensions of 52 in. by 58 
in. by 32 in. in height, and is operated by a 5-hp motor 
L. A. B. Corp., Summit, N. J. 
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POWDIRON 


Trade Mark Reg, U.S. Pat. Off. 


Sintered IRON 


Bearings and Parts 


"Powdiron" covers a number of alloys 
made from iron powder. A choice of 
several distinct formulae makes possible 
selection of a material best adapted to 
each application whether bearings, gears, 
pole pieces or machine parts. Used when 
load conditions call for heavy duty bear- 
ing service, parts of high physical charac- 
teristics, or for an alternate less critical 
material. With or without lubricant im- 
pregnation. 


Save time and money—thousands of dies 
on hand in Sleeve, Flanged and Self-Align- 
ing Bearings and Thrust Washers. 


Write for 
Descriptive Bulletin 
and Size List 


—and "get set" for improved operation. 


For Better Machines and Appliances—ask your designing engineer how our Lubricant-Retaining Bearings and 
Parts will improve operation, lower installation and maintenance costs and put an end to lubrication failure 


BOUND BROOK OIL-LESS BEARING COMPANY 


(Established 1883)Manufacturersof COMPO Oil-Retaining Porous Bronze Bearings 

POW DIRON Sintered Iron Bearings and Parts * BOUND BROOK Graphited Bronze Bearings 

NIGRUM Impregnated Hard Wood Bearings*PlainBronzeBearings*BronzeCastings 
Consultants and Manufacturers of Metal Powder Parts Since 1923 


Main Office: Bound Brook, N. J. * 1255 Book Bldg., Detroit 26, Mich. © 1901 Santa Fe Ave., Los Angeles 2!, Cal. 
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ALLOY 
magnetic; spec. 
CMF. 
































ALLOY 


industrial equipment. 


ALLOY “180”: Nickel-co 
resistivity of 180 hans. 


(400° C). 


precision resistors. 


KANTHAL: Exclusive 































per alloy with 
, oo F. 
used for resistor elements up to 750° F. 
For radio controls, magnets, 
rheostats and voltage control relays. 


ALLOY ‘45’ — Copper-nickel for winding 
Constant resistance 
over wide range of temperatures. 


ALLOYS FOR EVERY PURPOSE 


“A” — Nickel-chromium; 
resistance 650 ohms/ 


L “C" — High resistance to oxida- 
tion and corrosion; for electronics and 


monufacturers of 
KANTHAL, an outstanding achievement 
in resistance-wire development. 
available — complete data upon request. 
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Concord 







D. C. 
Millimeters 
22” flange 
mtg. type. 







0-200 M. A. 
Priced 


C10650. 









CHICAGO 7, ILL. 
901 W. Jackson Bivd. 









Metal ease, dull black finish. G. E. 
Specially 
$4.95 







For more facts— write mfr. or use inquiry card—refer to EM #4621 


FOR EVERY ELECTRIC 
APPLIANCE MANU- 
FACTURER AND USER 
OF FINE RESISTANCE 
WIRES. 









non- 


Widely 


C.0.JELLIFF 


MFG. CORP. 
10 Pequot Road 
Southport, Conn. 








Now 


Victory Clearance 
Flyer . FREE! 


Ready now! 32 Bargain-packed pages 
listing thousands of standard-make, 
top-quality radio parts and electronic 
supplies—now available without pri- 
ority at low VICTORY CLEARANCE 
prices. The value listed at the left 
is typical of the important savings 
offered in Meters, Condensers, Trams- 
formers, Resistors, Controls, Switches, 
Relays, Test Equipment, Generators, 
Microphones, Tools, and hundreds of 
Repair, Replacement, and Accessory 
Parts. 


Immediate Shipment from 
CHICAGO or ATLANTA 


Huge stocks in TWO convenient ware- 
houses—one in CHICAGO and one in 
ATLANTA—are ready to supply you 
quickly with needed parts of depend- 
able. nationally-known quality—and at 
VICTORY CLEARANCE prices that 
mean real savings. Write today for 
your FREE copy of CONCORD’S 
VICTORY CLEARANCE Flyer. Please 
address Dept. L-115. 


uy ley ee eee) cee 


LAFAYETTE RADIO CORPORATION 


ATLANTA 3, GA. 


s 265 Peachtree Street 



























Plastics Design is Given Impetus 
by Engineering Classification 


(Continued from page 128) 


the 10 stands for 100F heat distortion ; the 30 expresses 
3.0 ft.-lb. impact strength; and the last digit, 2, ex- 
presses 2000 psi tensile strength. 

As indicated on the classification chart, the capital 
suffix letters M, E, O, T, C, and A have been used to 
designate the mechanical, electrical, optical, thermal, 
chemical, and aging requirements, respectively. The 
specific desired value is indicated by a small suffix letter 
following the capital letter. For example, SPI 10232-Eg 
specifies that the plastic shall have the basic require- 
ments of minimum heat distortion temperature of 100F ; 
a minimum 2.3 ft.-lb. per in. impact strength; a mini- 
mum 2000 psi tensile strength; plus the special require- 
ment for a minimum dielectric strength of 250 volts per 
mil, short-time test method. , 

If it is desired to denote all the properties in a respec- 
tive section, the capital letter alone can be used after 
a grade number. For example, SPI 10232-E would 
designate a plastics material with the basic properties 
listed plus all the special electrical properties from Ea 
through Ek. The same procedure would apply to the 
other sections, M, O, T, C and A. In addition, if all 
the special properties indicated across the chart for any 
particular SPI grade number are desired, this can be 
specified by incorporating the letter Z as the sole suffix, 
thus—SPI 10232Z. 

In using the chart, it will be noted that the grade 
numbers read from top down with the increasing values 
of heat distortion. It is evident that only such special 
properties can be selected as are shown in the horizontal 
row corresponding to each SPI grade number. On the 
other hand, if the values controlled by the grade num- 
bers are of lesser importance than those given by suffix 
indications, the chart can be used in a reverse manner 
and the selection made first through the columns of 
special properties. 

The values shown in the chart represent minimums. 
This conservative use of available data was decided 
upon with a long-range view of providing the design 
engineer with substantial factors of safety in each and 
every value. It should also be noted that the values are 
based on standard tests made at room temperatures and 
that properties may often vary at higher or lower tem- 
peratures. In many instances such variations are appre- 
ciable. This condition requires careful consideration if 
the application involves use under wide temperature 
ranges. (It is intended to eventually add physical prop- 
erties at subzero and at above room temperatures. ) 

As is indicated throughout the chart, ASTM test 
methods have been used in most cases to determine the 
properties shown. The columns Sa, Sb, and Sc provide 
for designation of the appropriate source of specifica- 
tion: ASTM in column Sa; and Federal and Joint 
Army-Navy in Sb and Sc, respectively. For example, 
SPI 10232-Sa means that this grade can be bought 
under ASTM D 707 Type 7 specification. At present 
only ASTM sources are listed. JAN sources will be 
added as soon as closer cross-references to ASTM 
specifications can be worked out. Federal sources will 
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HETHER he’s Mr. Big of Industry or plain 
Mr. Homebody, the performance of your 
product’s electrical insulation can make or break 
his good will, influence your future sales. Look 
at all the hazards of faulty or insufficient insula- 
tion. See why hundreds of manufacturers are 
protecting their products with BH Fiberglas 
Sleeving—the insulation that’s way ahead in 
every important requirement, thanks to the 
exclusive BH process. 
BH Fiberglas Sleeving is permanently flex- 
ible and non-fraying, the original sleeving to 
combine these qualities with heat resistance to 


1200°F., with high tensile strength, and with 
resistance to moisture, oil, grease and most chem- 
icals. It’s easier to handle and install, and lasts 
longer in severest service. That’s why BH Special 
Treated Fiberglas Sleeving, for instance, does a 
trouble-free job when the heat’s on—why Mr. 
Room Heater Customer is sold for good when 
the heater’s BH-equipped. 

Whatever your product may be, if it depends 
on electrical insulation, you can count on one of 
the three BH Fiberglas Sleevings to meet your 
strictest needs. Send for free BH samples today 
—test them yourself— expect surprising results! 


7 MN LM A 


BH EXTRA FLEXIBLE FIBERGLAS SLEEVING + BH SPECIAL TREATED FIBERGLAS SLEEVING 
BEN-HAR COATED FIBERGLAS SLEEVING 


ALSO SLOW-BURNING IMPREGNATED MAGNETO TUBING 


VARNISHED TUBING 


« SATURATED SLEEVING - 


SLOW-BURNING FLEXIBLE 
4. S. T. M. SPECIFICATIONS 


BENTLEY, HARRIS MANUFACTURING CO. 


PRODUCTS 


Dept. M Conshohocken, Penna. 
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be listed as soon as they are approved and released. 
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The scope of the specific properties classified is, in 
the main, indicated in the respective column headings. 
Where amplification is needed, additional details appear 
below. The reference letters correspond to the column 
headings. 

(X). Those who wish to specify the basic chemical 
composition of the plastics material may do so by add- 
ing the letter X after each respective grade number. 
This will serve to indicate the formulation indicated by 
the corresponding code letters. For example, SPI 

| 10232-X means that, in addition to the other basic re- 
quirements indicated in the classification, the material 
shall be formulated from cellulose-acetate-butyrate flake 
identified by the code letters, CAB. (See table on page 
128 for the complete code and for details of the chemi- 


ee cal compositions of the materials classified. ) 
This is G@ THIRD RAIL (Mc). Values for modulus of elasticity will be added 


as they become available. In plastics, this value is 
: N & U LAT Oo t usually low in comparison to other types of materials. 
It should therefore be taken into consideration as a pre- 
® Odd shapes and sizes,— variety in design is our caution against designs involving high structural loads. 
specialty. Our production equipment and facilities (Md). Values and test method for hardness (Rock- 


are not limited to “round insulators”. And regard- a) wlth d eiliehin tei Mienativens t 
less of size or shape you'll find Universal “dry well) will be made available for insertion in the chart 


poco porcelain to be of uniform high quality, at a later date. 
aving high dielectric strength; will withstand (Ea-Ek). The growing importance of plastics in 
thermal shock and arcing; non corrosive; resists ee ee See : : : 
acids and will not carbonize. Send blueprints of electrical and electronic applications is recognized in 
your requirements. the complete listing of electrical properties. 
(Ta). The coefficient of thermal expansion is an 
THE UN IVERSAL CLAY PRODUCTS CO. eae factor where plastics are used i conjunction 
e550 CAST Cer Sraeee aes) SOND with metals either in the form of inserts or as metallic 
parts in the end-product. For this reason, the Ta column 
has been left open to provide the respective values as 
they become available. ; 

(Tb). This column is to be used for comparison of 
the rates of burning of the various materials classified. 
SPI grades 12027, 12034, 13035 and 15054 are self- 
extinguishing. Other values will be inserted as they 
become available. 

(Aa, Ab). Aging properties, now covering only 
weight loss and dimensional change, will be expanded 
by additional columns to show other aging characteris- 
tics. At present, it is explained, there are insufficient 
data to complete this phase of classification. 

There is also a provision for maximum continuous 
w ua service temperatures (see the fourth column from the 
Especially designed for accu- ii left). This is an important factor in the selection of 
sone Contenes pecneating oF hy > plastics for such applications as are subject to continu- 


for “‘workhorse” heating closely 


qeetetins Cer een apere- ; = “ ous heat. The figures do not apply to parts immersed 


Rectangular shapes are available in a a in chemical solutions, solvents or water. In cases where 
ae te oe ee | ee alt these temperatures are higher or lower than the corre- 


Heating surface is highly polished, ie» sponding heat distortion figures, it is recommended that 
non-warping, cold rolled steel — with 


no plating to flake off. (Round type, . ue the latter (both at 66 and 264 psi fiber stress) be studied 
Ee gaan ter eee \ ; for correlation of value. (No standard test method is 
Full details in Watlow UP te 550° adjustable clamp- Pe as yet available for determining maximum continuous 


Catslog—send for it. © bi-metallic, or bulb type 


thermostat is furnished. For ae f adavest r c 
cata aa ae t \ service temperature. ) 


3-heat snap switch is sup- = ; The SPI classification chart, as now constituted, con- 
plied. Heating element: 


Burn-out resistant, replace- ee tains only commercially available plastics materials. 
een ae. angina ae Those still in the laboratory stage have been excluded. 
maaan Revisions are to be made “as frequently and compre- 
hensively as circumstances dictate.” Chairman of the 

SPI sub-committee which prepared the classification is 

N. J. Rakas, Chrysler Corp., Plastics Rubber Labora- 

aeRO CUE ie tory. The classification is to be the first chapter of a 


1326 N. 23d St. A A Lda SPI Engineering Handbook. 
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Starting Torque in 
% of F. L. Torque 


Your new product will 


have additional sales appeal 


dependable 


A modern, scientifically engineered motor, 
such as any one of many different sizes and 
styles made by Oster, is of prime importance in 
making your product perform satisfactorily. 
The model E-8 Oster Motor illustrated above 
gives you the advantages of light weight, com- 
pactness, and dependable, trouble-free pertorm- 
ance. Here are the details: 
HOUSING — Die cast, open or totally enclosed. 
FINISH — Black, baked enamel. 
BEARINGS — Single or shielded ball bearings, or 
sleeve bearings. 


~ Specifications of Type E-8 Motor 
DIMENSIONS 


perform better and 
.. witha 


motor 


BRUSHES — Furnished with metal graphite or 
electro graphite brushes of ample size to assure 
unusually long brush life. Phosphor bronze or 
beryllium copper brush springs, 

WINDINGS — Available for operation on 12, 24 
or 115 volts, in shunt, series, and split series types. 

MOUNTINGS — Available for either base or flange 
mounting. 

MODIFICATIONS — Motors can be furnished with 
special shaft extensions, finishes, leads, etc. 
Motors can also be furnished for operation in 
high ambient temperatures and high altitudes. 

All ratings and data are approximate. 
Let us help you fit this and other famous 
Oster Motors to your requirements, 


- 


John Oster Manufacturing Co. 


DEPARTMENT E-29 e 


NOVEMBER 1945 


RACINE, WISCONSIN 






























































































































































































































































































































































eye ie) 
ea am ey 


COLONIAL 
WIRE STRIPPER 


A foolproof, frictionless 
unit for uniform and con- 
tinuous production. No 
springs; the Colonial strips 
clockwise or counter- 
clockwise. Double-edge 
floating blades give square 
and clean cuts. Dialed 
micrometer allows settings 


within 1/1000 inch of 
wire gauge. Precision 
plus! 


E-Z FOOT PEDAL 
WIRE STRIPPER 


A sturdy, efficient machine for rapid production work. Designed 
to do quantity work on a quality basis on all types of insulated wire 
: from 8 gauge to the very 

finest wire. 


Everything in sight. No 
motor required. This ma- 
chine will instantly grip 
the wire, cut the insula- 
tion, strip it off and re- 
lease the wire — all in 
ONE simple foot pedal 
movement. 





E-Z AUTOMATIC 
WIRE STRIPPER 


Simple and efficient. As easy to op- 
erate as a pair of pliers. 

Always ready for use. Its triplicate 
action of clamping the wire, cutting the 
insulation and stripping is automatically 
timed and performed with one squeeze 
of the handles. When the pressure is 
released, the handles open. Will not 
crush stranded wire. 

For years, this hand stripper has given 
satisfactory service to users. 
orders attest to its superiority. 


Repeat 





TRY :THESE PYRAMID WIRE STRIPPERS 


Prove the merits of a Pyramid Wire Stripper in your shop on your own 
work. Send your wire samples and specifications so that we may 
accurately gauge your needs before shipping machine and instructions. 


Send for Circulars and Full Particulars 





All Pyramid E-Z Wire Strippers—including the Colonial, E-Z Foot Pedal, 
Mastercraft Foot Pedal, Side Lever, Overbead Lever and Hand Wire models 
—are fully guaranteed for performance as well as mechanical construction. 


PYRAMID PRODUCTS CO. 


CHICAGO 16, ILL. 


2224 SOUTH STATE STREET 











Pulse-Time Modulated System 
for Multi-Channel Radio-Telephony 


(Continued from page 134) 





brought in from a dipole directly to the receiving tube 
and thence to a crystal rectifier or detector. The signal 
then is amplified before being fed to the modulator tube. 

Since only the spacing of the pulses is important, re- 
quirements for the design of pulse-time modulation re- 
lay stations are said to be much less critical than for 
those used with other methods of modulation. More- 
over, since distortion is not cumulative, any number of 
relay stations may be used. Inasmuch as the pulse 
shape need not be exactly reproduced, most of the noise 
that is inevitable in any receiver using vacuum tubes can 
be eliminated merely by clipping the bottoms and peaks 
of the received pulses, resulting in a much better signal- 
to-noise ratio than that obtained, for instance, with am- 
plitude-modulation. Cross-talk, or interference: from 
adjacent channels, is completely eliminated: because of 
the fact that only one channel is actually on the air at 
one time. Another advantage cited for the system is 
the fact that telephone dialing and bell-ringing opera- 
tions can be ‘effected simply, since it is entirely feasible 
to transmit direct-current for these functions without 
the need for additional equipment. 


PARALLEL RCA DEVELOPMENT 


Shortly after the announcement of the I. T. & T. 
system, two radio relay systems of similar character 
were demonstrated in San Francisco by the U. S. Army 
Signal Corps to show wartime progress in military 
communications. Both systems were developed by the 
Radio Corporation of America in collaboration with 
the Camo Cole Ground Signal Agency. 

The so-called AN/TRC-5 unit provides eight simul- 
taneous voice channels on a single carrier. Fundament- 
ally it operates on the principle of time=division multi- 
plex employing very short pulses, somewhat less than a 
half-millionth of a second in duration: Like the I. T. 
& T. system, these pulses remain constant in frequency 
and amplitude, and the incoming voice-sounds modulate 
the phase or time interval between the pulses. At the 
repeater points, these interspersed pulses are retrans- 
mitted without demodulation, while at the terminal re- 
ceivers, means are provided to separate the pulses into 
their respective channels and to convert the pulse phase 
or time modulation back into the original voice currents 
for transmission to standard telephone instruments. 

No details on the pulsing system are available at this 
time, except to say that no modification of a cathode 
ray tube is involved. 

The second system demonstrated, the AN/TRC-8, 
has a capacity for four voice channels and operates on 
the principle of frequency modulation. 

A unique feature of the AN/TRC-8 set is its flexibil- 
ity. The carrier frequency is held constant by a device 
which can be readily adjusted to any carrier frequency 
in a 20-megacycle band. Transmitter and receiver func- 
tion without radiation of spurious frequencies or har- 
monics. This is regarded as a marked improvement 
where a number of units are used at a single location. 


ELECTRICAL MANUFACTURING 


Where can you 


HIGH-PERMEABILITY, easier-to-assemble CORE2 


The answer probably is: “In many transformer designs.”’ 
Two-piece Hipersil* electromagnetic cores open up new horizons 
in electronic products... are available in an almost unlimited 
range of sizes. These easy-td-assemble cores—which increase 
flux-carrying capacity as much as 44—release designers from 
the limitations of ordinary silicon steel in many fields of applica- 
tion. Some of these are: 

1. Commercial broadcast equipment .transformers for 
AM, FM and television. 

2. Induction heating equipment transformers 

3. Aircraft transformers for radio, radar and 400-cycle 
power. 

4. Industrial electronic control device transformers. 

5, Specialty transformers up to 50 kva. 

Smaller size, lighter weight and wider range of linear response 
contribute to the superior performance of Hipersil cores. Five 
different thicknesses of laminations range from 29 gauge for 60 
cycle applications’ down to 1 mil for high-frequency require- 
ments. Laminations of this tissue thinness are grain orientated 
to give the exceedingly low losses and high permeability at high 
flux densities which are characteristic of other thicknesses of 
Hipersil. 

Westinghouse application engineers can help you check the 
possible benefits obtainable with Hipersil. Consult your repre- 
sentative or write Westinghouse Electric Corporation, P. O. 
Box 868, Pittsburgh 30, Pa. ; J-70465 


“Registered trade mark 
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Hipersil Type “‘C’? Cores come ready assem- 
bled, in two segments per loop. They eliminate 
tedious time-consuming “‘stacking’’ of separ- 
ate laminations . . . permit quick, economical 
assembly with coils and stamped metal bases 
by means of steel straps. Cast mountings and 
assembly bolts can be dispensed with. 


PLANTS IN 25 CITIES... 


Westi ghouse 


OFFICES EVERY WHERE 


HIPERSIL 
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ORIGINAL 


MOTOR 


SPECIFICATIONS 


EQUIPMENT 


Engineers and designers will find here electrical and 
mechanical characteristics of original equipment motors 
that will facilitate their specification when designing 
machines, appliances and equipment. Local addresses 
of motor manufacturers will be found in the advertise- 
ments elsewhere in this or im previous issues. 







A—SINGLE PHASE 
B—POLY PHASE 
C—DIRECT CURRENT 
D—UNIVERSAL 
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Century Electric Co. 
Ge 


Burke Electric Co. 


The Brown 
Brockmeyer Co. 











| 


Dumore Co. 
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Eastern Air Devices, 
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Electrical Engrg. & 
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Marbles of special formula glass are used to 
produce fine fibers or filaments of glass for 
Rome Fiberglas Magnet Wire Insulation. Before 
melting, this glass is made in the form of mar- 
bles to facilitate rigid inspection for the elimi- 
nation of all impurities which would prevent 
drawing the glass into filaments finer than the 
human hair. 


The fine drawn glass strands are twisted and 
plied on standard textile machinery to form 
yarns for serving on Rome Fiberglas Magnet 
Wire. 


This yarn is served, impregnated and baked 
on modern equipment especially developed by 
Rome Cabje engineers, making available a 
basically improved magnet wire from the stand- 
points of high temperature resistance, extreme 
toughness, excellent space factor, good mois- 
ture, acid and abrasion resistance and superior 
thermal conductivity. 
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A—SINGLE PHASE 
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C—DIRECT CURRENT 
D—UNIVERSAL 





“Miniature, under 1/50 hp. 
~ Fractional, 1/50 to | hp. 
~ Integral, 1 to 7! a hp. 
~ Larger than 7 \¢ hp. ie 


HORSE- 
POWER 


i Shunt and Compound 


Series 


Split-phase induction 


Repulsion start-induct ion run_ 


| Repulsion 
7 . CoE ee eee = ies 
Capacitor start-induction run 


a capacitor 


i Squirrel cage _ 

| Polyphase wound rotor 
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| High cycle 
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~ Adjustable _ 
~ Multi-speed 
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A —Normal torque, normal 
starting current 


B—Normal torque, low 
| starting current 
C—High torque, low 
starting current 
D | D—High slip = 
E—Low starting torque, 
| normal starting current 


F—Low starting torque, 
low starting current 
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OPERATING 


| Torque 


CHARAC 


2 Reversing 


~ Low voltage—6, 12, 32, etc. 


| 
Open, self-ventilated 
| Splash or drip-proof 
~ Totally enclosed 

~ External fan-cooled 
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| 





| Flange or face / 
| Bracket 


| ABCD 


SPECIF 


Corp. 
Electric Specialty Co. 
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Last of the High-Pressure Men 


or, Plastics March Qn! 


You'll see the difference in your 
postwar plastic parts. The old idea 
of cramming material into the mold 
by main strength and brute force 
has vanished along with the corset. 


HERE’S AN EXAMPLE. We used to 
mold this connector plug housing 


in a 150-ton press. Now we use 
Heatronics (radio-frequency pre- 
heating) and get better results with 
75 tons of pressure. Specifically, we 
get better cure, uniform density, 
better finish, less internal stress, less 
or no washing of inserts and all- 
around improvement of properties. 


OTHER MOLDERS will go in for 
Heatronics more extensively, of 
course. The point is, we have had 
substantial experience with it for 
the last year and a half—have been 
building our installations since 
RCA delivered us the first unit in 
the industry. Our pioneering is be- 


hind us—just as with every other 
development that has come along 
since we started molding back in 
the earliest days of plastics. We can 
show you applications to prove it. 


IN FACT, we can prove plenty of. 
things about plastic molding, if 
you're interested. Now! Ask for a 
Kurz-Kasch engineer! 


Korz-Kasch 


For over 28 years Planners and Molders in Plastics 


Kurz-Kasch, Inc., 1415 South Broadway, Dayton 1, Ohio. Branch Sales Offices: New York ® Chicago ® Detrold 
Indianapolis ® Los Angeles ® Dallas ® St, Louis © Toronto, Canada. Export Offices: 89 Broad Street, New York City 
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IRVINGTON 


EXTRUDED TUBINGS AND TAPE 
of Cou-lose 


| POLYETHYLENE’ and POLYTHENE™ 


Irvington now offers these new thermo-plastic materials, in extruded and 
calendered tape forms, for use as insulation where high frequencies are 
involved and applications where exceptional chemical and moisture resis- 
tance are required. 


For electrical insulation . . . superior low-loss electrical properties, low 
moisture absorption, and high resistance to ozone, oil, acids and alkalis, 
make Polyethylene and Polythene ideal for high frequency applications 
and other special requirements as well. 


For chemical applications .. . Both Polyethylene and Polythene are highly 

resistant to the halogen group including fluorine . . . offer the low density 

_ and other properties of paraffin, plus superior mechanical strength and higher 
¥. _ melting point; can be formed and reformed in service as desired. 


we Samples, and complete cooperation on your problems, are freely offered. 
‘Write Dept, 106. 


pO 
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D—UNIVERSAL 
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Valley Electric Corp. 
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Wagner Electric Corp. 

Warren Telechron Co. 

B. A. Wesche F 

Westinghouse E 
Corporation 
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| B—Normal torque, low 
starting current 
C—High torque, low 
starting current 
D—High slip = 
| E—Low starting torque, | 
normal starting current AB 
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Ib-in. or less at 1 rpm. 
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OPERATING 
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~ External fan-cooled ACD | ABCD | ; A B | | ABC 
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: | ABCD an ; a ABC | BC 
Horizontal ABC / Pn AB AC ABC. ABC ABCD 
~ Vertical aed ABCD | i ~ABC ABC | ABC | ABCD 
Flange or face ABCD | a / : oe ABC | ABC | ABCD | 
Bracket ABCD | . ; j ABC | ABC 
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Shaftless Be 


Timing motors- 
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| MOUNTING | 


Sleeve ACD | ABCD | ACD | ACD _ : | ABCD | 
ACD > | AB | | ABCD | 
oe Pa 


| Ball ~ | ACD | ABCD | ACD 
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TA Ue 


revolutionize fastening In 


SOFT METALS - PLASTICS - WOOD 


= PUN RT 


Ser al 
Dene 


ROSAN INSERT MOLDED IN INSTALLATION OF INSERT WITH LOCKING RING 


<4 
See 
—— 
ee 
— 
Be pattie 
eo 
Hee 
af 


Permanent because locked in the material. 
May be molded in, or installed later for repair or replacement purposes; 


Removable by drilling without disturbing the parent material. 


The heart of the Rosan Locking System is the locking ring. Its 
serrations are broached into the parent material and prevent turning 
or loosening under vibration or torque. 

Rosan Inserts and Studs are easily installed, can be easily removed. 
They do away with the need for oversize replacements, and so effect 
great savings in parts inventory, in addition to the savings in parts 
salvaged. 

Leading aircraft companies have adopted the Rosan Locking 
System. The automotive industry and others are also recognizing 
the advantages of this revolutionary method of fastening. 


Write or wire for full information. 


THE NATIONAL SCREW & MFG. CO., CLEVELAND 4, 0. 
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DC means SC...Selenium Conversion 





and Selenium Control. SC Type “K”’ 





Selenium Rectifier is especially de- 






signed to pass the 100-hour salt spray 







test at 50° Centigrade. Again proving 






that DC means SC...Selenium Con- 















version and Selenium Control. If 
you use DC...get the facts on SC. 
SEND FOR BULLETIN 
SELENIUM CORPORATION 
Va a ke: 
1719 WEST PICO BOULEVARD 
LOS ANGELES 15, CALIFORNIA 
EXPORT ME & HANSEN 
IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA 
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Driving and Controlling Machines 
with Hydraulic Equipment 
(Continued from page 105) 


for the two pistons are not identical neither will move 
until sufficient pressure is built up to supply the needed 
force, assuming the fluid is incompressible. However, 
the rate of movement of the fluid trapped between the 
two cylinders will be slightly different from that on the 
first piston because the area of the piston on the piston 
10d side is smaller than on the other by the area of the 
piston rod. Hence exact synchronism is not obtained 
This is aggravated by any leakage or temperature 
change affecting the volume of the fluid trapped between 
the two cylinders. The effect is overcome by adding 
synchronizing valves which open automatically when 
the pistons reach the end of their travel and permit fluid 
to flow into the cylinders to replace leakage. Hence 
the integration of the various components to produce a 
satisfactory hydraulic control consists of more than 
merely connecting them with tubing. The difference 
between success and failure of a system is slight and 
satisfactory performance can be assured only by utiliz- 
ing the experience available. 


HYDRAULIC PUMPS 


The pump, manually or power driven, continuously 
or intermittently, furntshes energy to the fluid-flow 
hydraulic systems. Functionally there are two general 
categories of hydraulic pumps, namely, the constant and 
variable volume or delivery. There are many different 
types of pumps which perform these functions. Each 
has its advantages and limitations so that in the selec- 
tion of any pump all factors must be weighed before 
a decision is reached. The simplest and cheapest type 
of constant volume or delivery hydraulic pump is the 
gear pump. It consists of two meshing gears enclosed 
in a housing which has an inlet and outlet port located 
on opposite sides at the center line between the two 
gears. The gears are driven at a constant speed by an 
external source of power such as an electric motor and, 
since they are meshing, rotate in opposite directions. 
The clearance between the gear teeth and the housing is 
made as small as possible so that pockets are formed by 
each tooth as the gear rotates. These pockets pick up 
the fluid at the inlet or suction side and carry it around 
to the outlet or pressure port where it is discharged. 
The meshing gears between the inlet and outlet ports 
prevent the fluid from being carried back. Spur, heli- 
cal, herringbone, or internal gears are used but, in every 
case, the success of the pump depends on close fits to 
reduce leakage. 

The leakage of the gear pumps is a serious factor 
and may reduce the efficiency to a value as low as 60 
per cent. The volume of leakage is almost uniform 
and independent of the pump speed at any given tem- 
perature and pressure so that low efficiencies are ob- 
tained at low speeds, whereas the volumetric efficiency 
may be as high as 80 or 90 per cent as the speed of the 
pump is increased. Therefore it is desirable to operate 
the gear pump at as high a speed as is mechanically prac- 
tical to obtain optimum efficiencies. The viscosity of 
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ARMSTRONG’S 
GASKETS -. SEALS - PACKINGS 


A) 


Cork Compositions e Cork-and-Synthetic-Rubber Compositions 


Synthetic Rubber Compounds ® Cork-and-Rubber Compositions 
Fiber Sheet Packings e Rag Felt Papers e ie Lae ele 
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Speed Nuts are Speedier 
when used with HOLTITE 
“Thread-Forming" Screws 


By cutting perfect mating threads in any material as they are 
turned in drilled or molded holes, these hardened speed fasten- 
ings eliminate the time, cost and hazards of tapping operations. 
Setting up tighter they resist the loosening effects of vibration 
and insure strong, enduring fastening of parts in your assembly. 


Our Engineering Staff will gladly study fastening problems 
that confront you, and make recommendations for the most 
efficient solution. Frequently, a Special fastening designed for 
the specific application, eliminates the part to be fastened by 
including it in its design. Thus, an extra part is eliminated and 
a stronger fasteriing results. 


Furnished with HOLTITE-Phillips Recessed Heads and Slotted Heods 
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| of pumps. 
| ity the less the leakage and, therefore, the greater the 
| efficiency. 
| the viscous drag so that the limit is the point at which 
| the viscous drag offsets the leakage and the maximur 





eMass., Chow F 


the hydraulic fluid has a great effect on the efficiencies 
As would be expected the higher the visco: 


However, the higher viscosity the greater 


overall efficiency is obtained with the fluid producing 
the minimum total losses. 

Many precautions are taken to reduce the leakag: 
in gear pumps. One is that the temperature coefficient 
of expansion of the gears and the housing are made as 


Details of gear pump for supplying hydraulic pressure 
in control systems, made by Brown & Sharpe Mfg. Co. 


nearly equal as possible so that the fit is maintained 
throughout the operating temperature range of the 


| pump. Another is the use of floating end plates to re- 
| duce leakage at the gear faces. 


However, all these pre- 
cautions mean little after the pump is worn and leakage 
occurs between the meshing teeth and between the teeth 
and the housing so that the gear pump has a limited 
life. Another disadvantage of the gear pump is that 
the pressure side of the pump is opposite the suction 


| side so that the bearing load on the gear shafts is unbal- 


anced. This load is balanced in some pumps by intro- 


| ducing another pair of inlet and outlet ports, spaced 


diametrically opposite, to compensate for the unequal 
pressures. Another type gear pump uses three gears, 
the center gear driving two idler gears rotating in oppo- 
site directions. With such a construction it is possible 
to locate the inlet and outlet ports so that they are dia- 
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Here are five features to help 
make your lighting fixture custom- 
ers more satisfied. You gain all 
these advantages when you wire 
with Deltabeston, Type AF. 


HEAT RESISTANCE 


Deltabeston is insulated with a 
wall of felted asbestos. It stops 
wire failures in hot lighting fixtures. 


MOISTURE RESISTANCE 


Deltabeston’s insulation is im- 
pregnated with moisture-resistant 
compounds, It ends short circuits 
caused by moisture in fixtures. 


LASTING FLEXIBILITY 


Deltabeston withstands abra- 
sion, twisting and sharp bending. 
You can forget all about rupturing 
the insulation. 


SMOOTH FINISHES 


Deltabeston’s smooth and slip- 
pery finish helps speed up the wir- 
ing of lighting fixtures and instal- 
lations. 


EASY STRIPPING 


Deltabeston strips clean and 
easy. The insulation cannot be 
pushed back on the conductor. 


The new Deltabeston Fixture Wire, 
Type AF is ideal for all types of con- 
ventional fluorescent lighting units. It 
is designed for high wattage lighting 
fixtures especially where high ambient 
temperatures and humidity are present. 
Deltabeston is fully approved for wir- 
ing fluorescent lighting fixtures even 
with temperatures exceeding 90 de- 
grees C (194 F). 


Get the whole story about Deltabeston 
Wires and Cables by writing to Section 
Y1152-12 Appliance and Merchandise 
Dept., General Electric Company, 
Bridgeport, Conn. All Deltabeston As- 
bestos, Glass and Synthetic-insulated 
Wires are distributed nationally by 
Graybar Electric Co., General Electric 
Supply Corp., and other G-E Merchan- 
dise distributors. 


BUY WAR BONDS AND KEEP THEM 


Hear the General Electric radio programs: ‘The 
G-E All Girl Orchestra’? Sunday 10 P.M. EST, 
NBC, “The World Today” news every weekday 
6:45 P.M. EST, CBS, “G-E House Party” 
Monday through Friday 4:00 P.M. EST, CBS. 
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Cuanceover from wartime to 








peacetime production can often 





be hastened by the use of Gibsiloy complete contact as- 








semblies . . . placing you in an advantageous position in 











the competitive market. Our service comprises all steps 








from the design of electrical contacts and assemblies to 





their manufacture for immediate installation. We are 





equipped to make composite rivets, screws, switch blades, 





switch parts, and other assemblies by riveting, welding, 








electric brazing, or furnace brazing. If you prefer, send 





us your parts to have the contacts applied. Consult us 








on your electrical contact problem. 
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8349 Frankstown Ave., Pittsburgh. Pa. 


















































The high electrical resistivity’ of 
LAVITE makes this steatite body 
a standout for rf. applications. 


But LAVITE contributes still 
other important safety factors. 


























Formula SI-5, for example, pro- 
vides a compressive strength of 
96,000 lb.’sq. inch. Its tensile 
strength is 7,200 lb. sq. inch 
Moisture absorption is only .0Ol 
per cent. This material may be 
machined, drilled, threaded or 
tapped to your specification 


Test LAVITE in your own labo- 
ratory. We'll be glad to send 
samples 






























































*Dielectric strength—235 volts per mil 


Va 

















Main Office & Works: Chattanooga 1, Tenn 
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metrically opposite, providing perfect hydraulic balance 
of the rotating parts. 

The vane pump, more expensive than the gear pump 
but not so susceptible to leakage, also is a constant vo 
ume pump. It can be made variable volume by a sliglit 
modification which is available commercially. The vane 
pump consists of a cylindrical housing with inlet and 
outlet ports in which a rotating hub is mounted slightl 
off center. Therefore the spacing between the hub and 
the housing is not uniform, it being largest at the inlet 
port and steadily decreases to a minimum at the outlet 
The hub has radial slots in which are mounted plates 
or vanes which are free to slide in and out as they ride 
on the cylindrical housing of the pump. These vanes 
form chambers between the hub and the housing which 
are filled with low pressure fluid at the inlet port. As 
the hub rotates the volume of the chamber steadily de- 
creases, increasing the fluid pressure to the maximum 
reached at discharge. 


VANE PUMP FOR LOW PRESSURES 


The vane construction produces a small, simple, low- 
cost pump not as susceptible to leakage as the gear pump 
so that it maintains its efficiency better but is not as 
suitable to high pressures. If pressures are exceeded 
the vane pump breaks down rapidly but if limited to 
safe values the vane pump will outwear the gear pump. 
particularly if dirt is present in the hydraulic system 
because, as the vanes wear, they are free to move in 
their slots, so maintaining a close fit with the housing. 
Since the number of vanes used in a vane pump is rela- 
tively small compared to the teeth in the gear pump the 
pressure ripple is greater. Each time a vane passes over 
the pressure port a slug of high pressure fluid is deliv- 
ered, producing a surge or ripple. Usually this ripple 
is not objectionable, but wherever the surge cannot be 
tolerated, accumulators are used to eliminate it from 
the system. 

If the eccentricity of the hub is fixed, the vane pump 
is a constant speed, constant volume pump. On some 
pumps this eccentricity can be varied, producing a con- 
stant speed, variable volume pump. The efficiency of 
the vane pump can be increased by using a single vane, 
thereby reducing the frictional losses. However, this 
type pump produces a greater pressure ripple and re- 
quires accurate machining. The roller pump is another 
variation of the vane principle. In this type the rotat- 
ing member, located off cetner, is a solid disk or roller 
and the vanes are located in the stationary cylindrical 
housing. The vane pumps have an unbalanced bearing 
load, as do the gear pumps, but balance can be obtained 
by using an elliptical housing with the hub located in 
the center and having two inlet and two outlet ports 
evenly spaced so that the pressures balance each other. 
Such balance makes it impossible to adjust the eccen- 
tricity so that variable discharge hydraulically balanced 
vane pumps are not available. 

High pressure systems demanding accurate control of 
discharge volume use piston pumps, either constant or 
variable discharge. The piston pump, as the name im- 
plies, consists of a cylinder with an inlet and outlet port 
and a mechanically driven piston. The inlet port is 
opened to permit a charge of low pressure fluid to flow 
into the cylinder and is then closed. The piston is 
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Use MEYERCORD 
: DECAL Name Plates 


Home equipment ruined annually in America 
through ignorance of operation and maintenance 
reaches a staggering total. The unnecessary 
, reflection on manufacturers’ reputations is 
equally costly. Keep your product in use... 
from one owner to another .. . with Meyercord 
Decal instructions. They can be produced in 
any size, design and number of colors for fast, 
lasting application to any commercial surface. 
| No rivets, bolts or screws required. Rigid tests 
prove their resistance to abrasions, temperature 
| extremes, moisture, acids and vibration. In- 
| vestigate Meyercord Decals for your product 
| instructions. Free technical and designing 
service. Please address inquiries to Dept. 7-1]. 


Bring the Goys Gack with Victory Goude 


THE MEYERCORD Co. 


World’s Largest Decalcomania Manufacturers din 


5323 WEST LAKE STREET + - + CHICAGO 44, ILLINOIS 
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Acro Switches 


® The illustrations above show in part how the 
construction of the patented ACRO rolling spring 
switch lends itself to adaptation in various 
shapes to fit the designs of your units. Varied 
multiple mountings and small case shapes— 
rectangular or curved—can be furnished. Oper- 
ating characteristics in a range to meet your 
requirements. Actuation pressure as low as 2 
grams (using leaf bracket) or as high as 1 ' lbs. 
Used in a wide range of applications such as 
valve controls, coin-operated machines, micro- 
phones, electric timers, etc. If one of the many 
ACRO Model ‘‘M” designs does not fit your 
needs, surely one of the other ACRO styles can 
be adapted. Send your design details showing 
special limitations and operating features for 


quicker reply. 


Uma eA Lemay oT Dy 












driven forward, compressing the fluid in the cylinde 
until the outlet port opens permitting the high pressu 
fluid to flow through the system. None of the pist: 
pumps employ a single cylinder because such an ar- 
rangement would produce excessive pressure rippl: 
and would be too cumbersome. The smallest number 
of cylinders used is five and usually the commercial 
pumps have more. Various arrangements are possible 
as long as relative motion between the cylinder and pis 
ton are obtained ; some move the piston, others the cy!- 
inder. Another complication is introduced by the de- 
mand for variable volume. Since the volume is 
dependent upon the piston travel various means are 
provided to control this travel. 

Two of the most common types of piston pumps are 
the radial and axial pumps. The radial piston pump 
has the cylinders arranged similar to the spokes of a 
wheel around which a cylindrical housing rotates. The 
center of the housing does not coincide with the center 
of the cylinders and this eccentricity determines the vol- 
ume discharged. If the eccentricity of the housing is 
made adjustable the radial piston pump is variable dis- 
charge but if fixed a constant delivery pump is obtained. 
The. axial piston pump has the cylinders mounted par- 
allel to the axis similar to the chambers in a revolver. 
The pressure depends on the stroke, which in turn 
depends upon the angle between the axis of rotation of 
the drive shaft and the axis of the cylinder block. This 
angle can be adjusted with a hand wheel, thereby pro- 
ducing a variable delivery pump. The same results 
also can be obtained with crank operated rocker arms 
actuating the pistons. This type piston pump can be 
adjusted by varying the throw of the crank so changing 
the piston stroke. 


ea 
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THE WOBBLER PUMP 


The wobbler pump is a piston type pump that ad- 
justs the volume of fluid delivered by, in effect, varying 
the length of the piston rod, which in turn affects its 
length of travel. This is accomplished by the wobbler 
which gyrates in a spherical bearing and the amount of 
wobble, which is adjustable, controls the amount of fluid 
pumped. The angularity of the wobbler can be ad- 
justed by back pressure to reduce the output as the 
pressure builds up to give automatic control (also avail- 
able on axial type piston pumps). The return of the 
piston must be accomplished with hydraulic or spring 
pressure in the wobbler pump because the wobbler rides 
in a bearing and is not fastened mechanically to the pis- 
ton. The hydraulic pressure is maintained at the inlet 
manifold by means of an auxiliary gear type pump. The 
wobbler pump requires two check valves as well as an 
inlet and discharge valve for each cylinder. The spring 
return wobbler pump also is made without an inlet 
valve, suction being created at the inlet port when it is 
uncovered on the piston’s return, producing a constant 
delivery pump. However, it can be made variable vol- 
ume by throttling at the inlet valve, starving the cylin- 
der. This is not recommended because delivering in- 
sufficient fluid to a pump usually destroys it in short 
order. 

The pump, which is one of the most important ele- 
ments of the hydraulic system, has many variations to 
meet specific requirements. Multi-stage pumps are 
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ELECTRICAL CONTACT ENGINEERING QPSRRD® 


There Is No “Universal” 
Electrical Contact Material 


C O N S i D E K what is required of electrical 


contacts. They must: 


@ Conduct the maximum current to which they will 
be subjected; 


Dissipate the maximum amount of heat; 
Maintain uniform low surface resistance; 
Not stick or weld; 

Withstand mechanical wear; 

Withstand any unavoidable arc erosion; 
Resist atmospheric corrosion. 


There are many materials that 
will perform these necessary 
functions for a given applica- 
tion but there is none that can 
be safely depended upon for all 
applications. 

For example, an inductive 
load demands a contact mate- 
rial which will withstand the 
effects of arcing as the circuit 


is broken. A resistive load, on the other hand, involves 
heavy inrush currents which may cause contacts to 
weld as the circuit is made. Contacts which remain 
open for long periods must be of a material which will 
not corrode. Contacts which are normally closed must 
be low in surface resistance. Contacts which operate 
at extremely light pressures must be of different mate- 
rials from those where heavier pressures may be ap- 
plied. Almost every feature of electrical or mechani- 
cal design influences the choice of contact materials. 

In choosing the correct contact material, there is no 
substitute for experience. If the device is a new one, 
then the necessary experience must be gained in tests 
which sometimes must be quite extensive. 


Fansteel’s specialized expe- 
rience in metallurgy and in suc- 
cessful contact application ex- 
tending back to 1907 as well as 
the testing facilities of Fansteel 
laboratories are at your dispo- 
sal. Manufacturers have found 
that it pays big dividends to 
solve their electrical contact 
problems the Fansteel way. 


Fastell BH (a new Fansteel silver-molybdenum ma- 
terial) contacts (right) show only normal wear after 
50,000 operations under a heavy 28-volt d-c load, 
with 1000 amperes inrush at make and 250 amperes 
at break of circuit. Previous contact material (left) 
badly eroded and discolored. 


YOURS FOR THE ASKING. FANSTEEL ELECTRICAL CONTACTS 
—AN ENGINEER’S HANDBOOK, the most authentic book on today's 
electrical contacts, contact metallurgy, check charts and application guides 
is yours for the asking. Write for your copy today. 


aut F A N S T ‘ E L METALLURGICAL CORPORATION 
ASS NORTH CHICAGO, ILLINOIS 
Sales and Service in Principal Cities 


WORLD’S FOREMOST MAKERS OF ELECTRICAL CONTACTS 
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EVERLASTI 









against the ravages 
of time 

For countless ages, the 
Pyramids of Egypt have 
withstood the disintegrat- 
ing forces of time and the 
elements. In comparison 
with the span of human life, 
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the Pyramids are everlasting. 
In applications without num- 
ber, Harper bolts, nuts and 
other fastenings resist rust, 
corrosion and other destruc- 
tive conditions. Compared 
with assemblies they hold to- 
gether . . . or with common steel 
bolts . . . Harper Fastenings 
are everlasting. 











everlasting fastenings 
Harper stocks include over 
4360 items of bolts, screws, 
nails, and other fastenings 
made of brass, bronze, copper, 
Monel or stainless (none of 
common steel). Specials made 
to order. Write for 104 page 

4-color catalog. 














2609 FLETCHER ST. - CHICAGO 18, ILL. 


BRANCH OFFICES: 
New York City «+ Philadelphia 


Los Angeles + Milwaukee 
q Cincinnati + Houston 


Representatives in Principal Cities 


















BRASS » BRONZE 


COPPER» MONEL ¢ 
STAINLESS O 






THE H. M. HARPER CO. 
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used to obtain high pressures and two pressures can |e 
obtained from the same pump, a high pressure for tle 
actuating system and a low one for the pilot circuit, 
After the energy has been imparted to the hydraulic 
fluid by the pump it must be controlled by valves to pro- 
duce useful work in the hydraulic control system. These 
will be discussed next month. 





‘and topographical surveys, at least as an adjunct to 

















First Instances of Peacetime 
Applications of Radar 
(Continued from page 114) 


One of the radar developments of the war which may 
be continued almost intact through peacetime is that 
known as Loran, said to be a synthetic word made up 
from “long-range navigation.” This system comprises 
many large transmitting stations with world-wide dis- 
tribution, supplying electronic lines of position for the 
navigation of ships and aircraft. Although Loran does 
not utilize directly the reflection principle of radar, 
much of the equipment and technique of Loran are 
equivalent to those employed in radar and are therefore 
of interest in this connection. Pulses are transmitted 
from the shore stations whose positions are known or 
can be indicated upon a PPI scope, to a ship or plane 
the navigator of which, by triangulation, can then de- 
termine his own position. 

Other suggested applications for radar principles 
include equipment for facilitating blind landings of air- 
craft, certain specialized types of weather observation, 


photographic techniques already employed. However, 
as indicated above, the greatest contribution to peace- 
time arts that can be expected from this war baby will 
be the indirect assistance given to other arts such as 
television and other utilizations of high frequency power 
and techniques of reception. 


Start Your Color Standardization 
with the Grays 
(Continued from page 116) 


indicate that national standardization is practical.” 
Messrs. Hadley and Ryder conclude that the adoption 
of the four recommended grays would result in a good 
color harmony “when all or more than one occur 
either on separate products or as two-tone treatments 
of a single product.” Another consideration is that 
these grays would harmonize in the “color engineer- 
ing” of industrial plants, where the principles of color 
dynamics are applied not only to the equipment itself, 
but also to walls, floor aisles, and overhead installations. 






Western Electric Company is augmenting its 
manufacturing facilities by negotiating a lease for the 
government-owned Studebaker plant in Chicago. This 
new plant is located about four miles from the com- 
pany’s existing Hawthorne works. 
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CES RR 
in tomorrow’s motors 


In many respects, brushes are as 

important to satisfactory opera- 

tion of commutating motors as 

armatures and fields. This is a 

good point to remember in de- 
signing such equipment. Another is that Speer 
can simplify the problem of engineering proper 
commutation to assure peak operating efficiency. 
For proper commutation requires brushes that 
match—electrically and mechanically—the de- 
sired performance characteristics of each ma- 
chine and the service conditions under which it 
is designed to operate—at ground level, in air- 
craft, or sub-surface installations. 


Because so many design factors affect selection 
and specification of proper brushes for any ma- 
chine, more and more designer engineers find 
they can save time and trouble . . . develop a 
better product . . . by consulting Speer engineers 
about brush selection while equipment is still 


ccs ¢ CLEVELAND ° DETROIT 
MILWAUKEE * NEW YORK ° PITTSBURGH 
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in the design stage. One benefit of working 
together is that you can be sure in advance 
that your equipment utilizes an existing 
standard brush grade . . . a distinct advantage 
to users when replacements are required. Even 
if your equipment should require development 
of special brushes, early consultation with Speer 
will also be much to your advantage. 


Speer invites designer engineers to call on its 
nearly 50 years’ experience in matching brushes 
to all types of commutating machines. Write 
today. 


Ao 


CARBON COMPANY 
ST. MARY’S, PA. 
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| Collecting the Current 
| _for Trolley-Energized Equipment 







ANOTHER 
SPECIAL BY 
PROGRESSIVE 


(Continued from page 111) 





Where it is desired to use conductor wires without 
fixed intermediate supports the collectors shown in 
Fig. 11 have proven very satisfactory in service. The 
wheels are bronze with graphite or oilite bushings. The 
wheel forks and trunnion are malleable iron. Two 
compression springs hold the wheels in proper rela- 
tion with each other. The insulators are standard 
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PD, aE VA Fig. 7—Dual wheel collector for monorail, operating 
RELAY, ; against a conductor above the monorail. Courtesy of 


Richards-Wilcox Manufacturing Co. 
ee Pee | duplicate steel formed pieces. The square collector 
icate steel form ; 
FROM | TO 120 SECONDS | bar is used to prevent collectors twisting out of align- 
Other important. features include: 


1. Compensated for ambient tempera- &. ~ | 
ture changes from —40° to 110°F. ; 


commercial items, while the clamp is made of two 
























ment with conductors. 
For certain purposes bare conductors are objection- 
ig ransmi rren rtab i 
2. Contact ratings up to 115V-10a AC. | able ‘and to transmit current to portable equipment, 
; which includes hoists, cranes and portable tools, the 
3. Hermetically sealed — not affected by 1+ : , 
| altitude, moisture or other climate changes +6 | clock-spring driven cable take-up reel has been used 
| + + + Explosion-proof. ay satisfactorily. Copper collector rings are provided at 
4. Octal radio base permits ° one end of the drum and the several conductors are 
m OoY appeenen. o connected to their respective rings. Floating tension on 
: —— light, rugged, & . the brushes maintains alignment, uniform pressure and 
| adn Le arc-less current collection. The springs are housed in 
6. Circuits available: SPST [gummed ee : ; 
~ Normally pen SPST Nor- rn é a dust-tight, grease filled compartment and require no 
=D, n maintenance or further attention. Through the use of a 
S YOUR PROBLEM? gprs leas i ciliate sat 
Bae “Special Problem ; ratchet clutch, spring breakage is reduced to a minimum 
gnd Descriptive ais when a high backward momentum carries the spring 


ets beyond its normal stopping point. 

TTT ‘aor : Various types of cable outlets are available to meet 
561 BROADWAY ' ee practically any service condition required. These cable 
NEW YORK 12, N.Y : * . 

rena pag Say Seen Te ‘wound outlets permit the reel to be mounted on the floor, 


560 King St. W., Toronto 


ceiling or wall, and provide for various directions or 
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can be made stronger, lighter, and at less cost by 
Hiydrogen Copper BRAZING 


Jobs like these Demonstrate Why Burgess-Norton belongs in 
your Post-War Production Picture. In this 16 part tank track link 20 joints 
are simultaneously brazed and in the same operation heat treated and 
quenched. Unlike spot welding, there is no resultant brittleness at point of 


weld; actually the bond is as strong as the component parts. 


Let us talk it over... 


Let us explain the many advantages of Hydrogen 
Copper Brazing; how it often makes possible the substitution of 
stampings for expensively machined forgings, how it assures pre- 
cision and greater strength, reduction in weight and lower costs. 
These facilities are a part of Burgess-Norton’s complete facilities MANUFACTURING COMPANY 
for the post-war production of hardened and ground screw ma- 
chine products, steel stampings, piston pins and ball bearings. 
Write Burgess-Norton Mfg. Co., 200 Peyton Street, Geneva, Illinois. 


vu — ~ —_ a _—_ ‘yv 


42 years in GENEVA, ILLINOIS 


739 


of Part is Nevee Made tight Unless it is Satisfactory to Our Customers 
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angle of pull needed to reach the machine to be driven 

To meet a condition where an electric hoist is used 
on a closed loop monorail such as in many shops, 
the reel is equipped with a swivel base to allow the 
entire reel to rotate as the hoist moves around the 
track. Additional collector rings are used in the 
base and the entire load is carried on ball bearings 
Such take-up reels are now available for use in Class 
I, Group D and Class II, Group G hazardous locations. 


Aico Plastics Engineering 
CLINCHES RESULTS | 


When styling and service must and bosses—Aico-designed to 
be combined in your product 


ret aoe ; save material and add strength. 
job in oe co engineer the Expert plastic engineering on 

This TOT Speed Fastener problems like this one oun 
illustrates Aico’s adaptation of time and Capea. Aico’s 30- 
a familiar product to plastics Year experience with all mold- 
manufacture. Thesimple,stream- ing materials and methods elimi- 
lined plastic base conceals an mates experimentation. . 
intricate pattern of walls, ribs clinches results. 
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Fig. 8—Six types of crane bridge current collectors. 
Courtesy of Harnischfeger Corp. 


3 all sec The reels are made in various sizes and take single 
x . 
i: (1) of release mec a ort ; 
astic shi 


nree 7 cables made with one to four conductors and wire 

oulders (J). Ceifor extra Support | | sizes ranging from No. 18 to No. 000. The length of 

‘a Aico’s file card a | | cable handled depends upon its size but no one size 

- jioations- 7. of reel will handle all the above mentioned sizes of 

plastics rcorhead for Nos cable. Multiple springs are employed for some reels 
handling long cables. 

Heavier reels for industrial use are usually mounted 
in a fixed position. However, a line of portable light- 
weight reels is available for extension light cords in 
lengths from twelve to forty feet. These reels are 
also for use with cloth-cutting machines or any portable 
electrical tools or devices. Each reel has a ratchet 

AMERICAN INSULATOR CORPORATION stop which works exactly like a window shade. The 
NEW FREEDOM, PA. Sales Offices: Boston © Bridgeport © Cleveland 


cord may be set at any desired length without holding 


Detroit * New York © Philadelphia against the tension of the spring. 
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General Control Company's Master Cam Switch, showing con- 
tact spring leaves of Bridgeport’s Improved Phosphor Bronze. 


IMPROVED 


Contact spring leaves in this cam lever switch 
used for radar, radio, communications and other 
electrical equipment, must have high fatigue re- 
sistance to withstand constant flexing. The higher 
dependability factor of Bridgeport’s Phosphor 
Bronze is one reason why it is widely used in such 
switches and other vital parts of electrical and 
electronic equipment. 


Bridgeport’s Phosphor Bronze has been im- 
proved through better processing methods and 
equipment. This alloy has exceptional toughness, 
high tensile and yield strengths, fine corrosion 
resistance, excellent resiliency and can be readily 
shaped or formed into complex shapes by cold 
working. 


The more generous use of Bridgeport’s 
Improved Phosphor Bronze and other engineer- 
ing alloys pays many times over in reduced main- 
tenance, better performance and longer service 
life. Look to Bridgeport for modern copper-base 
engineering alloys and know-how about metals. 

Write for your copy of Bridgeport’s Technical 
Handbook—128 pages packed with concise, per- 
tinent information. Be sure to make your request 
on company stationery. 


BRASS * COPPER * BRONZE * DURONZE ° Strip * Rod * Wire > Tubing 


“acy BRIDGEPORT BRASS COMPANY 


BRIDGEPORT 2, CONNECTICUT . Established 1865 


Sf, MO7EZE A PRODUCT OF 


BRIDGEPORT BRASS 


NOVEMBER 1945 





BBL eZee 


TRANSFORMERS 


204 


Through full utilization of wartime advancements in 
production methods, manufacturing facilities, and engi- 
neering techniques, Jefferson Electric is prepared to 
meet today’s transformer needs with a product capable 
of maximum application to new technical developments. 


The superiority of Jefferson Transformers will con- 
tinue to be based on such vital and fundamental quality 
characteristics as: improved steel to reduce electrical 
losses; advanced methods of using carefully selected 
iron for laminations followed by Jefferson’s own process 
of annealing; improved compounds, materials and im- 
pregnation methods to provide greater resistance _to 
moisture, extreme heat and cold. 


In addition to these features, full control over all 
methods of manufacture, assembly and inspection in- 
sures that every Jefferson Transformer is laboratory 
correct whether ordered in small lots or hundreds of 
thousands. 


Typical Jefferson Electric Transformers include those 
for use with radio, radar, television and electronic ap- 
plications; transformers for control and relays,—for 
luminous tube and fluorescent lighting,—for mercury 
lamps, street lamps, X-Ray lamps;—dry type trans- 
formers for power circuit stepdown purposes. 


Consult Our Engineers: Consult now with Jefferson 
Electric transformer engineering specialists about your 
present and anticipated future needs and assure yourself 
of the ultimate in dependable, reliable transformer serv- 
ice. JEFFERSON ELECTRIC COMPANY, Pioneer 
Transformer Manufacturer, Bellwood (Suburb of Chi- 
cago), Illinois. In Canada: Canadian Jefferson Electric 
Co. Ltd., 384 Pape Avenue, Toronto, Ont. 


In the interest of more safety some managements 
industrial plants are insisting upon increased use of the 
enclosed type of current conductors without sacrificing 
the flexibility of layout required to obtain maximum 
economy of production. The enclosed current co’- 
lector shown in Fig. 13 is one design which has eig)it 
wheels riding inside of the conductor inclosure. Thi 
is hinged for use on a curved track. The bronze cu 
rent-collecting rollers are located at both sides and top, 
two being used for each conductor. This is for three 
phase current, 30 amperes at 460 volts. 

When using these with portable tools various special 
adaptors are made to carry the weight of the tools and 
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Fig. 9—Shoe-type of collector for use on crane bridges 
where conductors are arranged in two vertical series. 
Courtesy of Whiting Corporation. 


have them within reach of the operator. Such adaptors, 
in addition to the tool hanger, have a hinged box or 
enclosure for the mounting of fuses, receptacles, starters 
and similar devices. 

Another design of current collector is available which 
works with conductors that are located on the sides and 
bottom of the conductor inclosure. When used in loca- 
tions where dust is excessive a cleaning tool with 
brushes is used to remove such foreign matter from 
conductors and insulators. 

Mine locomotives require a sturdy current collector 
as the service is severe. One maker of such collectors 
recommends the use of sliding shoes instead of wheels 
for the following reasons : Shoes present a much greater 
contact area with the wire conductor than do wheels. 
Assuming an electric current of constant value, the 
total resistance, and hence total heat generated from 
wire to shoe is much less than from wire to wheel— 
inversely proportional, as a matter of fact—to their 
areas of contact. Collector wheels heat up more, have 
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Newest and Greatest Advancement 
in Low Loss Insulation 


Just as sound advanced motion pictures and as 
television is advancing radio, so the new improved 
MOLDED MYCALEX will advance the cause of elec- 
tronic engineers who seek ever-higher standards in 
insulating materials. 


New and exclusive methods of MYCALEX CORPO- 

RATION now enable us ta mold MYCALEX to far more 

exacting specifications ... closer tolerances, with metal 
inserts molded in and other refinements. 


Our technique affords a virtually endless variety of irregu- 
lar shapes that compare with molded plastics for smoothness 
and precision. Yet MYCALEX offers so much more in electrical 
and physical advantages. 


For example: greater strength and dimensional stability, 
freedom from cold flow, freedom from carbonization, imper- 
viousness to moisture and gases . . . ability to withstand tem- 
peratures beyond 400 C. 


Investigate the new uses and applications of this remark- 
able new advancement in MYCALEX. Get the facts about 
MYCALEX 410. 


TRADE MARK AEG WU S. PAT. OFF. 


MYCALEX CORPORATION OF AMERICA 


“Owners of ‘MYCALEX’ Patents” 


Plant and General Offices, CLIFTON, N. J. 
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Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 





The Time-Tested, Reliable 


VIBROTEST 


Model 201 


INSULATION RESISTANCE TESTER 


Since 1938 VIBROTEST has proven the soundness of this modern 
method of testing insulation resistance. No cranking, no levelling, no 
shocks to the operator 


Covers ail testing problems usually encountered in industry 


In addition to VIBROTEST 201 (pictured) there are many other 
VIBROTESTS designed for specific uses involving unusual ranges of 
operating conditions 


Engineering Service Representatives in all principal cities. 


Write for full information. 


ASSOCIATED Teese) CP) 


CATT LT tts 4 | 


CHICAGO 7, ILLINOIS 


| /nstantonenus 
ELYLMNY 


FLEXIBLE 


RELIABLE 


REASONABLY PRICED 


COMPACT 


225 S. GREEN ST. 


AG 


se 


ELECTRO-PNEUMATIC TIME DELAY RELAY 


ELIZABETH AGA NEW JERSEY 


AMERICAN GAS ACCUMULATOR COMPANY 


greater tendency to burn up the wire and collector 
itself. 

Friction enters the picture too. Rolling friction of 
a wheel is less than the sliding friction of a shoe. Hoy 
ever, all sliding friction is not avoided by using a whee! ; 
it is merely transferred from the point of contact with 
the wire to the axle bearing or side contact springs 
A collector wheel does a certain amount of scrubbing or 
sliding on a wire. A point on the fiange of a five-inch 
wheel travels nearly four inches farther for each revolu- 
tion than a point in the base of the groove, or 33 per 
cent faster. Therefore, when the wheel gets out of line 


Fig. 11—Tandem wheel, spring-type collector for use 
with conductors having long spans and no intermedi- 
ate supports. Courtesy of Whiting Corporation. 


with the wire, the flange sides scrub the sides of the 
wire, upward with the front of the wheel and down- 
ward with the back of the wheel. 

Furthermore, collector wheels require a pole tension 
of approximately thirty-five pounds for best operating 
results whereas collector shoes may be successfully 
operated with a pole tension between fifteen to eighteen 
pounds. 

CARBON INSERT SHOES 


The possibility of using carbon insert shoes for min- 
ing service is in an experimental stage, but are not yet 
ae of handling the 1200 to 1500 amperes commonly 
drawn by mine locomotives. Carbon insert shoes are 
available, however, to handle from 200 to 300 amperes. 
Most of the trolley coach lines in this country have 
standardized on the use of carbon insert shoes for theif 
current collectors. 

To reduce the wear of both the collector shoe and 


Fig. 13—Three-phase collector for operation with en- 
closed conductors, including curved sections. Courtesy 


of Bull Dog Electric Products Co. 
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Popular Grades of KEYSTONE Slip 
Ring and Commutator Brushes with 





unique commutating characteristics and 








































: | molded-in shunts on Metal-Graphite grades 


RING APPLICATIONS 


Grade SC-157 or S-1055—High metal content grades for Grade R-52 or FA-26—Fairly high metal content copper- 
oscillating type collector rings on rotary converters, slip ring graphite, low friction, grades recommended for field and high 


motors, etc., where high current carrying capacity and/or speed slip ring applications. For current densities up to 100 
low contact drop is desired. For rated current densities up to amperes, per square inch 


160 amperes, per square inch. 


Grade FC-26—A comparatively high metal content, copper- Grade 353-MH—A low friction, porous type, low metal 
graphite grade for oscillating type, high speed collector rings, content, graphite grade for field and slip ring applications. 


slip ring motors, etc. For rated current densities up to 120 For rated current densities up to 75 amperes, per squore 
amperes, per square inch. inch 


Grade RC-3401—A relatively high metal content, low friction, 

copper-graphite grade for non-oscillating collector rings on Grade 325—A low density carbon-graphite grade for high 
rotary converters, slip ring motors, etc. For rated current speed field and collector ring application, etc., for current 
densities up to 110 amperes, per square inch. densities up to 40 amperes, per square inch. 


COMMUTATOR APPLICATIONS 
Low voltage (O to 100 volts) Motors and Generators 


Grade SC-15—A high metal content grade for interpoled Grade FM-30 or FM-35—Relatively hgh graphite content 
and old type plating generators, requiring high current carrying copper-graphite grades for generators which do not require 
capacity and/or low contact drop brushes, up to 8 volts. This high metal content brushes, 8 to 60 volts. Also for electric 
grade has a slight amount of cleaning action. truck motors, etc. 


Grade SP-877—A high metal content grade with com- 
paratively low contact drop for generators up to 12 volts 
where commutation is not too good and/or where exceptionally 
low contact drop brushes cannot be used to advantage. 


Grade FA-16—A comparatively high metal content, low 
friction, fairly low contact drop, copper-graphite grade for 
interpoled generators, 24 to 60 volts. 


Grade P-13 or 15045—High metal content low friction Grade D-36 or D-49—Comparatively high graphite content 


g grades with high cross-sectional resistance for well interpoled copper-graphite brushes for Fractional Horsepower Motors 
V modern type generators, 4 to 18 volts. These grades ore etc., 6 to 32 volts. 
n extremely low in friction and low in contact drop. For current 
densities up to 100 amperes, per square inch. Grade 355-MH—A porous type low metal content, graphite, 
Grade RM-24 or FC-26—Comparatively high metal content, material with comparatively high contact drop. For welding 
mr ‘ _ generators, truck motors, etc., 12 to 60 volts. 
low friction. copper-araphite arades for interpoled aenerators, 
12 to 48 volts. 
\- Grade 353-MH—A porous type, low metal content, graphite 
t Grade SC-268 or FC-268—Comparatively high metal con- material with relatively high contact drop. For farm lighting, 
y tent grades for non-interpole type plating generators and/or battery charging generators and similor applications up to 
‘ for units where commutation is not too good 8 to 36 volts. 100 volts. 
e 
COMMUTATOR APPLICATIONS 
; 100 volts and over 
Grade 315 or A-45—Hard carbon grades with compara- Grade 353—A comparatively hard, non-abrasive, low friction 
tively high contact drop for locomotives, mine and mill motors, etc. graphite grade for high speed motors, generators, etc., recom- 


mended for under-cut mica applications. 
Grade 327 or 345—Comparatively hard carbon-graphite 
grades for industrial motors, crane and elevator service, etc. 
For speeds up to 3600 feet per minute. 


Grade 156—A hard, low friction, high contact drop, electro- 
graphite grade for motors, generators, etc., which have a 
tendency to spark excessively due to poor commutating chorac- 
Grade 317—A natural graphite grade with a slight amount teristics, and/or for units requiring high contact drop 
of cleaning action for slow speed and/or flush mica applications. brushes. 





KEYSTONE METAL-GRAPHITE AND CARBON CONTACTS 





Keystone Electrical Contacts are produced in various com- Metal-Graphite grades are recommended for rheostat, sliding 
binations of material and were developed for application and rolling applications. They are high in conductivity and low 
where all-metal contacts cannot be used to advantage. in friction. 


» 
§ 
e 
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Inserts, such as rivets, bolts, strips, wires, etc., can be molded Carbon grades are recommended for make and break, and 
into Keystone Contacts for permanent electrical and mechanical allied applications where non-fusing and non-pitting charac- 
connections, teristics are essential. 






SILVER-GRAPHITE BRUSHES FOR SPECIAL APPLICATIONS 


KEYSTONE CARBON COMPANY, INc. 


1935 STATE STREET SAINT MARYS, PENNA. 









































Follansbee 
SILICON STEELS 


FOLLANSBEE 


Semel 


REMOVE 
unnecessary 
limitations 
in your 
designs 







1 Shedkwn 


Follansbee is today producing Elec- 
trical Sheets and Strip which were not 
available a few short years ago. If 
your wartime production has not 
brought you into contact with these 
silicon steels, then make sure your new 
products are not unnecessarily limited 
by failure to take advantage of them. 


Follansbee Electrical Sheets and Strip 
are made to the high standards in keep- 
ing with its tradition of generations of 
fine steel-making. Exacting specifica- 
tions are met with a precision which 
minimizes your production difficulties. 


You are invited to check your require- 
ments for Electrical Sheets or Strip 
with the Follansbee General Offices or 
any Sales Office or Agency. 





GENERAL OFFICES - PITTSBURGH 30, PA. 









STEEL CORPORATION 









the conductor wire there has been developed a special 
lubricant applicator that is mounted upon a separate 
pole and attached to the locomotive or mine car when 
needed. As now available, this device consists of a 
lubricant tank holding 114 pints of lubricant. A roller 
is mounted in the tank and, as the roller revolves, liquid 
is applied to the wire. The amount is regulated by an 








Fig. 12—Enclosed current conductors and pick-up 
trolleys supplying portable electric equipment. Cour- 
tesy of Bull Dog Electric Products Co. 


adjustable wiper. A brush at the rear of the roller 
wipes off excess lubricant and distributes it evenly 
over the wire. The tank is pivoted on a special harp 
mounted on a universal type pole head. A wire plate 
on the front end of the tank bears on the wire to main- 
tain at all times a horizontal position. 

The following manufacturers supplied information 
used in the preparation of this article: Electric Service 
Manufacturing Company, The American MonoRail 
Company, Cleveland Tramrail Division of The Cleve- 
land Crane & Engineering Company, Richards-Wilcox 
Manufacturing Company, Whiting Corporation, Harn- 
ischfeger Corporation, Appleton Electric Company, J. 
L. Gleason and Company, Ohio Brass Company, Bull 
Dog Electric Products Company, and Feedrail Corpora- 
tion, subsidiary of Russell & Stoll Company. 


Complete pictorial record of the engineering develop- 
ment of its radio designs will now be available at the 










Beige Oe — Son, Work, Pitiadsighin, Reshastes, Cleveland, Hallicrafters Company. This will be one of the ob- 
A Sales Agents—Chicago, Indianapolis, St. Lauis, Kansas City, jectives of a fully equipped photographic laboratory 


Nashville, Houston, Los Angeles, San Francisco, Seattle; . . ‘ : - 
~~ Toronto and Montreal, Canada. recently installed in the company’s engineering depart- 
ee Plants—Follansbee, W.Va., and Toronto, Ohio D : 


ment. The laboratory will also provide photographs 









ALLOY BLOOMS 4 BILLETS, SHEETS & STRIP + CLAD METALS t id tti f d ° li ° 1 
COLD ROLLED CARBON SHEETS & STRIP - POLISHED BLUE SHEETS tO gul c se ting up 0 pro uction ine operations, anc 
ELECTRICAL SHEETS & STRIP ° SEAMLESS TERNE ROLL ROOFING illustrations for company instruction manuals. 
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ROEBLING 


Magnet Wire for Every /Purpose 


... FROM MOTORS...TO METERS 


WHATEVER THE DEVICE, if it uses electromagnetic wind- 
ings, there’s a Roebling wire size, shape and insulation 
to fit the need. 

Roebling magnet wires—round, square, and rectangular— 
are all drawn of high conductivity copper. Annealed under auto- 
matically controlled conditions, they’re uniformly ‘‘dead-soft’’. . . 
for faster winding on automatic machines, for easier handling on 

custom jobs. 
Insulation need be no problem. Roebling can meet specifications for 
usual or severe operating or winding conditions. A wide variety of 
enameled, fibrous, or synthetic coverings permits correct balancing of 
insulation characteristics with requirements for high operating tempera- 
tures; resistance to abrasion and moisture; space factor; dielectric strength, 

stability and flexibility. 
Wire sizes range from No. 40 A. W.G. in round, to 250 x 1250 mils in rectangular. 
Write for catalog, or engineering assistance and data that’s yours for the asking. 


JOHN A. ROEBLING'S SONS COMPANY 
TRENTON 2, NEW JERSEY «¢ Branches and Warehouses in Principal Cities 


Apparatus wire— oe 
ox synthetic rubber ) - Rubberjacheted 
insulated, braided a flexible cords 
WEATHERPROOF WIRE + SERVICE ENTRANCE CABLES + RUBBER-COVERED WIRES 
AND CABLES (INCLUDING THIN-WALL INSULATED BUILDING WIRES AND CABLES) 
RUBBER INSULATED POWER CABLES « PIGTAIL AND BRAIDED COPPER 
TELEPHONE WIRES + RUBBER SHEATHED PORTABLE CABLES 


BARE COPPER STRAND + MAGNET WIRE + TROLLEY CONTACT WIRE 
VARNISHED CAMBRIC POWER CABLES 


PACEMAKER IN WIRE PRODUCTS 
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WHAT and WHY of 


OHIO 


“Measured” 


TORQUE MOTORS 


These motors are specially wound to deliver a measured 
amount of torque. 

If an ordinary motor is stalled, it will soon burn out, 
but an Ohio “Measured Torque” Motor can be so wound 
that it will not overheat or burn out if stalled continuously. 

For this reason, these motors can be used to close or open 
a valve or a vise or a clamp or a motor brake, or to perform 
any service that a pressure cylinder or a solenoid might do. 

The torque does increase as the speed of revolution re- 
duces but not more than it is designed to increase. These 
motors are usually designed to have 65% of maximum or 
stalled torque at 65% of synchronous speed. 

They are fitted with ball bearings so they never stick 
and they are silent in operation. 

If you have a job where such measured power is neces- 
sary, tell us the type of current available and estimate or 
measure the pull or torque required at one inch or at one 
foot or at any convenient number of inches between one 
inch and one foot radius. 

‘It is also necessary to know the cycle of operations, particularly 
the maximum number of seconds, or minutes or hours or days 
that the motor might have to hold the load with current on. 
How fast must the job be done?. Explain all operating conditions. 

We build Ohio measured torque motors for direct current or 
for single or multi-phase AC current to exert torque up to 100 
ounce feet, equal to 742 foot pounds. 


Have you a problem of this kind? 
Give us the data. 


THE OHIO ELECTRIC MANUFACTURING CO. 


5905 Maurice Ave.. Cleveland. 4, O. 


Porcelain Enamel for Finishing 
Your Postwar Products 


(Continued from page 124) 


Design of porcelain enameled products may be con- 
sidered from the viewpoint of appearance design, con- 
venience design, and structural design. Porcelain 
enamel fits nicely into streamline design either for ap- 
pearance or efficiency as it reaches its maximum dura- 
bility and beauty when it is applied to sweeps and 
curves of large radii. 

Convenience design is, of course, based on the known 


Minimum flange depth 


Weld all corners and grind smooth ‘ should be 3/8 


Minimum Redius 
should be 3/16" 


Fig. 8—Typical panel and flange for porcelain en- 
ameled cabinet such as that for an electric refrigerator. 


or predicted desires of potential customers. Such ques- 
tions arise as: Where should the oven be located on the 
range? Should it be below or above the working level? 
Should the refrigerator be round and have rotating 
shelves? Should the door be on the side or on top? 
All of these considerations influence the appearance of 
a unit, but as long as the parts to be enameled are kept 
within certain structural limits they fit readily into any 
design for convenience. 

The enameling industry has made careful studies of 
structural design for enameled parts to determine that 
most satisfactory for insuring the longest life, greatest 
usefulness, and. best appearance of the finish. 

Until about 10 years ago refrigerators and ranges 
were assembled from a number of individual parts, but 
today the greater part of the outer shell is fabricated in 
one piece. Fig. 7 shows the details of such a shell. 

Flange design is important in the making of metal 
parts to be enameled. Figs. 8 to 11 indicate certain 
fundamental considerations which should be observed. 

In order to obtain maximum rigidity with minimum 
metal, embossing is used. This also has a decorative 
effect. Embossing should be symmetrical, since oth- 
erwise there is a tendency to set up uneven stresses 
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is mighty small — but important! 
A lock washer is a small but vital part of 
your product! 


Tangle-nroof 
LOCK WASHERS are 
DEPENDABLE... ECONOMICAL.. 


— because they lock tight — because there is no 
and provide the required waste — they‘re  tangle- 
tension to compensate for proof — easy to handle — 
wear and vibration. speed production. 


Available in regular and special sizes. Spring 
steel or phosphor bronze. 


Write regarding special requirements. 
MADE SINCE 1905 BY 


HOBBS MANUFACTURING CO. 


WORCESTER 5, MASSACHUSETTS 


NEON PILot Liguts 


EMBODY THESE IMPORTANT FEATURES: 


Penetrating orange-red glow . . . Long life . . . Low current 
consumption . . . Resistance to vibration and shock . . . Operate 
direct on high voltage circuits . . . Emit practically no heat- — 


These advantages of Neon Glow Lamps are enhanced by 
“SIGNAL” Pilot Light Assemblies. We manufacture a complete 
line, fecturing types fitted with Full-View Plastic Heads. Spe- 
ciolists in supplying completely assembled units, housing G.E. 
or Westinghouse Lamps. Send specifications for prompt esti- 
motes and suggestions . . . Write for Catalog. 


SIGNAL INDICATOR 


G/T AT Aten, 
NEW YORK 3, N.Y 


Fig. 9—The method of making a flange cutout shown 
at the top will produce hairlines and chipping at B. 
The correct design is shown in the lower sketch. 


which result in distortion of the part. Raised edges oi 
distinctive design are often used both for decoration 
and to obtain a smoother surface for the enamel. 

The following statements from the Porcelain Enamel 
Institute handbook, “Design and Fabrication of Metal 
Parts for Porcelain Enameling” give a summary of the 
important considerations to be observed in design: 


1. Avoid sharp corners and edges. Make all radii as 
large as possible. 

2. Strengthen edges by flanging. Stiffen large flat 
areas by embossing. Do not leave any straight edge with- 
out reinforcing of any kind. Weld flanged joints and 
where possible strengthen corners by use of gusset plates. 

3. Reinforce cutouts by flanging or embossing. 

4. Avoid welded attachments. Do not weld parts to- 
gether so as to restrict uniform expansion and contraction 
of large areas. 

5. Distribute metal throughout the structure as evenly 
as possible. 

6. Design the hanger supports so as to distribute the 
load evenly. Hangers should be light in weight but 
strong. 

The quality of the base metal is of vital importance 
and an iron and steel showing a minimum sagging should 
be selected. The enamel selected should fire at as low a 
temperature as practicable to obtain the necessary quality. 
The time of firing should be as short as possible, but a 
slightly longer time at a lower temperature is better than 
a shorter time at a higher temperature. 


The war period has brought out some new enamels 
for important new uses. Outstanding among these is 
the development of a special enamel for exhaust stacks 
of airplane engines, and a special enamel for bulkheads 
in seagoing vessels. The former use requires that 
enamel withstand high temperatures and the latter re- 
quires that the enamel be highly resistant to corrosion. 


1 [a Minimum Depth 


4 fa" Min. Radivs 


Fig. 10—Variable depth in flange may produce hair 
lining at C with possible chipping. 
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In contrast with the conventional L- 
shaped bracket, this U-bend construc- 
tion minimizes the stress on the metal 
chassis and prevents distortion when 
mounting bolts are tightened. The 
mounting foot is sufficiently flexible to 
compensate for normal tolerances in 
height of case, and for variations in 
dimensions of the bracket itself. 


The brackets are sufficiently thick to 
provide strong, rigid support. A cor- 
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DISTINCT ADVANCE 
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1. Provides ‘‘spring-washer’” effect for secure 
Dalat: | 


capacitor mounting. 


yee ST -et-)lbae  see 


3. Compensates for manufacturing tolerances in 


Tl: lsb meh at - Tt 


rosion-resistant finish of lacquered zinc 
plate assures a good ground from 
capacitor to chassis. The brackets have 
either one or two mounting holes de- 
pending upon the width of the capacitor. 


These brackets are an exclusive feature 
on G-E capacitors. Spade-type and L- 
shaped brackets can still be obtained 
when desired. Ask for Bulletin GEA-4357 
for information on the G-E capacitors 
that can now be furnished with this 
improved feature. Apparatus Depft., 
General Electric Company, Schenectady 
5, N. ¥. 





CAPACITORS 


Buy all the BONDS you can 
—and keep all you buy 


Heat, Melt and Dispense || 


Insulating Compounds 
Economically, Efficiently 


FOR builders of smaller 
transformers, motors and simi- 
lar products which require up 
to a pint or more of melted 
insulating compound or wax 
at a time, this Sta-Warm elec- 
trically heated melting 
tank, with molasses gate 
valve may solve a prob- 
lem. 


Placed close to the con- 
veyor line carrying parts 
to be insulated, 
it readily dis- 
penses properly 
melted materi- 
al in proper 
amount by flip- 
ping the valve 
handle. 

Built in sizes 
up to 120 gal. capacity, 
with one or two separ- 
ately heated valves, one 
tank can feed one or two 
conveyor lines continu- 
ously as shown herewith. 


Or, when very large 
amounts of compound 
are required, two tanks can feed one production line. 


The 50 gal. tank illustrated, is of standard size. De- 
pendable Sta-Warm construction completely surrounds 
sidewalls and bottom of tank with multiple heating 
circuits that blanket the tank with uniformly distributed 
(not concentrated or spotty) black ‘heat. Thus contents 
are thoroughly warmed to thermostat setting. 


The 1 h.p. motor with reduction gear drive propels 
agitator with “near scraping” blades. Therefore, con- 
tents are always well circulated 
as an aid to uniform dispensing. 
The dispensing valve, or valves, 
are separately heated and con- 
trolled by separate thermostat of 
fixed type to avoid possibility of 
compound cooling and sticking at 
the outlet. 

This is only one of many types 
.of compound heaters built by 
Sta-Warm. Its popularity is due 
to dependable construction 
throughout, long troublefree serv- 
ice and to its many features that 
make the tank adaptable to varied 
requirements. 


For details, 


today. - 


FY 


(Left) Tank feeds one 
conveyor 


‘(Right) Single tank 
feeds two conveyor 
lines. 


write to Sta-Warm 


STA-WARM 
ELEC. C0. 


565 N. Chestnut St. 
Ravenna, Chie 


Complete Equipment for 


| Conveying Compounds 


It is hoped that this discussion of porcelain enam: 
products has reflected the alertness and progressivene 
of the porcelain enamel industry. However, a few d 
rect statements concerning the industry may not b 


A 


Design Weak. Flange F 
will change angle in firing 


Support provided by end 
Hange inadequate 


o 


Alternative Method. If A aB 
are less then 1/3 F additional 
support provided by strap S$ 


Good Design. Aw bat 3F 
Flenge F is properly supecried 
and will hold angle 


Fig. 11—Some variations and notes on methods of 
holding angles on large flanges. 


amiss. It has been hinted that the industry is scientific- 
ally minded and thus is making every effort to improve 
and control the quality of its products. Its scientific 
achievements indicate guarantees which can be success- 
fully met. The qualitative objectives of the industry 
are: The thinnest possible enamel with the greatest pos- 
sible covering power, the highest acid resistance, thermal 
shock resistance and abrasion resistance, and color uni- 
formity. The quantitative objectives are: Mass pro- 
duction of one-coat ware at the lowest possible cost. 
These objectives are being met to a pronounced degree. 


National Engineers Committee Proposes Strict 
Program to Control German Postwar Industry 

Strict control of German industry and Germany’s 
war-making potential is proposed in a five-point recom- 
mendation made by the National Engineers Committee, 
which was asked to undertake this study last February 
and to report to appropriate government authorities and 
military leaders. The committee itself was organized 
by the Engineers Joint Council representing the five 
national engineering societies. Chairman of the com- 
mittee was Robert E. McConnell. 

Summarized, the report makes the following recom- 
mendations: (1) Prohibit the synthetic fixation of nitro- 
gen; (2) prohibit the production of synthetic liquid 
fuels; (3) prohibit the production of aluminum; (4 
prohibit the development or use of atomic energy ; and 
(5) limit the capacities and production of steel and 
steel products plants. 
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WITH ALLIANCE 


! When you want action—remote control, auto- 
| matic or non-automatic, it will pay you to use 
Alliance Power Pact MOTORS. Not only in finished 
products, but as a flexible power source in your 
own industrial processes, these miniature power 
units really bring your product to life. 


Here are just a few of the ways that Alliance 
motors can add to the usefulness of any machine, 


device or control. Of course there are many more! 


Electronic and electric controls, time, tempera- 
ture, pressure and humidity controls, coin 
operated phonographs, drink and merchandise 


dispensers, fans, valves and blowers, door 
‘ openers, signals, motion displays, movie pro- 
jectors and scores of industrial applications. 





WHEN YOU DESIGN— KEEP 


Wliaance 


IN MIND 
ALLIANCE MANUFACTURING CO. © ALLIANCE, OHIO 
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Motors and Generators for Radio 
on British Planes and Ships 
(Continued from page 127) 


machines is exchanged for that of the normal com- 
mercial shore equipment. For a few special sets it is 
often necessary to provide several power supplies con- 
sisting of low tension and high tension, d-c and also 
a-c, all in one unit, the larger types running up to 1 kw 
at 3,000 volts, a low-tension output of % kw and an 
a-c output of % kw at 500 cycles, single-phase, the 
motor working on 110 volts, d-c, the generators having 
to comply with special restrictions sometimes neces- 
sitating the use of an automatic voltage regulator to- 
gether with an automatic starter and special field 
regulators. 


SPECIAL MACHINES 


The requirements for special machines may range 
from d-c or a-c motors with outputs from -%o. to 10 
hp at speeds of 600 to 20,000 rpm, voltages of 2 to 
5,000 volts, and frequencies of 10 to 2,000 cycles per 
second, single or polyphase. It is here that the in- 
genuity of the British designer finds an ample outlet. 
New ideas gained in the construction of these machines 
are developed and incorporated in. the more standard 
types. Special motors in which weight and size must 
be cut to a minimum and employing high operating 
speeds are often met with. In one instance a life of 
only 200 hours at 12,000 rpm for a 1% hp, d-c motor 
was called for at a weight of 9 lb and was successfully 
achieved. 


High-voltage machines require winding by highly 
skilled armature winders. High speed armatures and 
rotors require highly accurate balancing to promote 
smooth, vibrationless running. Dynamic balancing as 
used on all types of armatures must be employed to 
impart an almost perfect balance, or vibration at 20,000 
rpm becomes dangerous. 


Alternators with frequencies of 2,000 cycles a second 
are highly specialized and not made in large numbers. 
Where special wave form is required, shaping of the 
rotor teeth of the inductor alternator is carried out to 
produce either a true sine or flat-top wave, as desired 
on unity power factor, but when the a-c output is used 
on an inductive load, the wave shape suffers distortion 
which cannot always be corrected. Much work is still 
required on this subject, both for high and low fre- 
quency alternators of all types, and research in this 
direction is now being resumed. 


It is believed that alternators having a frequency of 
400 or 800 cycles, single or three-phase, driven by 
separate petrol or diesel engines, or from the main 
engine with small units, may, in the large transcon- 
tinental aircraft, replace the d-c generator and batteries. 
Under these conditions the auxiliary driving motors 
for flaps, under-carriage, pitch-changing and _ starter 
operations, etc., would consist of induction motors, 
free from the complications and troubles of the d-c com- 
mutator and brushgear. The problems involved in this 
system are receiving careful attention in Britain now 
that transport by air is becoming increasingly important. 
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‘to you with any of 

vidual types of insulation 
in single-or multiple coatings 
in various combinations to-mee 
special requirements. . é 


The spools of D-H wire illustrated are 
insulated as follows: 


1—Formvar Enamel Coated — 

2—Double Cotton Covered 

3—Double Enamel Coated 

4——Double Glass Coated ws : 
5-——Single Silk Covered LEER RS Cony, 
6—Double Silk Covered 
7—Enamel Coated 

8—Resin Over Glass Coated 
9—Single Cotton Covered 
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Additional technically advanced insu- 
lations now in research will be added 
to this list. Send us your specifications. 


Driwver-Harrts 
—: COMPANY 


HARRISON, N. J. 


Branches: Chicago + Detroit + Cleveland ; so ee 
Los Angeles ~- San Francisco + Seattle : . 


Famous for NICHROME* 





STAMP NUMBERS, etc. 


Shank for Hand or Press and with any number of wheels from 3 to 20. 


4; 
: = 
INS 
Operate continuously 


ot 220° F 


. 


Paper capacitors have not 
proven entirely satisfactory for fluorescent ballasts because 
of the demand for continuous high temperature operation. 
PLASTICONS* are capable of operating at much higher tem- 
peratures than required in ballasts, thereby assuring an 
extra safety factor and prolonging the life of the ballasts. 
Specify PLASTICONS* in your ballasts. 


*Plasticons—plastic film dielectric capacitors 


Condenser Products Company 


1375 NORTH BRANCH STREET + CHICAGO 22, ILLINOIS 


NUMBERING MACHINES 
FOR STAMPING INTO METAL, ETC. 


Quickly—Neatly. Perfectly Aligned. 


also 


IMPROVED TYPE HOLDERS 
for stamping into Metal, etc. 


Hand or Press style. Type can be easily, quickly 
loaded and unloaded. Simplest construction... 
Just a sturdy pin holds 

the type securely. No 

screws nor springs. Su- 

per-quality steel type 

made in_ various 

sizes: 1/32” up 

to 2” figures 

and letters. 


Write for 


Model No. 70 
Patented 


NUMBERALL STAMP & TOOL CO. 
HUGUENOT PARK STATEN ISLAND 12, N. Y. 


Magnetic Chucks Finding Wider 
Industrial Application 
(Continued from page 131) 


the grinding operations without supplving further en- 
ergy. 

Sometimes the work retains so much remanent mag- 
netism after removal from the chuck that it must be 
demagnetized with alternating current or by means of 
some rotary pole changing device which will cause the 
work to be demagnetized more than it is magnetized in 


Permanent magnetic V-block. It incorporates a round 
magnet which is rotated 90 deg. for flux shifting. 
Courtesy Brown & Sharpe Mfg. Co. 


an opposite direction during any cycle. Special demag- 
netizers are available for the purpose. 

In one sense, the coil of an electromagnetic chuck is 
like the primary winding of a transformer. In another 
sense, it is like a high-voltage secondary winding. When 
the magnetizing switch is first closed, the reactive volt- 
age opposes the impressed voltage which it can never 
exceed. When the switch interrupts the coil current, 
however, the discharge voltage, acting in the same direc- 
tion as the impressed voltage, may place severe elec- 
trical strains on the insulation between the turns of 
wire of the magnetizing coils. Where there is danger 
from this source, surge control switches are available 
which are oil-immersed for 600 watts or more. 

Whereas short circuits in lines or cords will not cause 
surge voltages in the coils of electromagnetic chucks, 
surges may be severe when a fuse blows or the circuit 
is accidentally interrupted. Such current failures may 
be dangerous, especially in rotary electromagnetic 
chucks while in motion due to work flying off. 


ELECTROMAGNETIC COILS 


The coil has been termed the heart of the magnetic 
chuck. It has been the cause of many chuck failures 
Now, however, through many stages of winding, taping, 
evacuating, impregnating, baking, and testing, it has 
finally become a self-contained unit in an airtight plas- 
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FEATURES 


1. Bakelite Resinoid Ends. 
Lead wire cannot pull 
out, even under hot 
conditions. 
Non-Inductive. 

. Excellent Temperature 
Coefficient. 

Very high leakage Re- 
sistance. 

Fine Power-Factor 

. Range from 20 MMFD 
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to .25 MFD. 
From 150 volts to 600 
volts. 








7. Types P4N, PSN for 
100% humidity opera- 





tion. 

8. Types P4, P5 for 95% 
humidity operation. 
Samples and price list 
on Request. 

BUY EXTRA WAR BONDS 
‘TIL THE WAR IS OVER. 
Pat. 
Pend. 







































































3 Eo Oe oe Oe 


meER S 








CAPA TORS F R EVERY REQUIREMENT 


24 WUBERT STREET NEW YORE, BN: FT 











220 





tic case with the lead wires carried out through airtigh 
plastic protectors—a canned coil so to speak. It is a 
thoroughly insulated as the field coils of high-grad 
electric motors. 

In one design, each coil is completely insulated fron 
the chuck body by a heavy sheet of mica, and from th« 
core and adjacent coils by insulating fiber. All inter 
coil connections are soldered and taped, and substantia 


Rectangular permanent magnetic chuck, showing 
alnico magnetic packs between high permeability con- 
ductor bars. Courtesy Brown & Sharpe Mfg. Co. 








leads are taken out through heavy fabric reinforced 
plastic bushings to the terminal block. 

Circular coils are used for standard rotary chucks, 
the number of coils per chuck depending upon the di- 
ameter of the chuck. Those for sizes up to 36 in. di- 
ameter are wound on forms, but for 45-56 in. and 60 in. 
diameter chucks built for special classes of grinder work, 
the coils are wound on steel spools which provide sup- 
port for the coils, protect them from possible injury, and 
facilitate handling and installation. 

The design of a coil for an electromagnetic chuck 
involves the magnetizing effect and the heating effect. 
Electromagnetic chucks are designed on the basis of the 
heat they can dissipate without too great a temperature 
rise and the coils are designed accordingly. Analyses 
of 64 rectangular electromagnetic chucks, made by two 
different manufacturers and having magnetic surfaces 
varying from 5% in. x 8 in. to 29 in. x 96 in., showed 
the power consumption per unit of magnetic surface to 
be of the general order of 0.7 watt per sq. in. and the 
list price, including a standard drum switch, to be of 
the order of $1.10 per sq. in. of magnetic surface with 
some exceptions. Analyses of 31 rectangular electro- 
magnetic chucks of still another make showed from 
0.55 to 1.36 watts per sq. in. of magnetic surface and 
list price from slightly less than $1.00 to $1.18 per sq. 
in. with some exceptions. 

The starting point of coil design therefore is the ob- 
served fact that electromagnetic chucks consume from 
about 0.5 to 1 watt per sq. in. of active holding surface 
which, being compared with the cooling surface of each 
coil, indicates how many watts per sq. in. of coil cooling 
surface may be allowed. The rest of the coil design is 
conventional and calculations may be made using stand- 
ard d-c coil formulas found in any handbook. 

Although cotton-covered enameled magnet wire is 
sometimes employed, the use of glass-covered wire, with 
or without synthetic resin coating, has greatly increased 
the safe working temperature of coils, some of which 
can withstand a temperature of 175 F or more. 





ELECTRICAL MANUFACTURING 


-h 


Ain you building or preparing 


to build machines on which electric 


motors may be exposed to dripping 
liquids, grease contamination, fall- 
ing objects, or any kind of mechan- 
ical injury from above? If so, here’s 
the answer to your problem. 

R & M Uni-Shell Motors—long 
recognized for uniform interchange- 
ability of all types in any one frame 
size (a big designer help in itself)— 
now offer uniform protection as well. 

In polyphase, single phase, and 
DC types, these Protected Head 
Motors contain no trouble-inviting 


vertical openings. Standard open 
motors, in fully sealed ball-bearing 
construction, provide drip-proof 
protection at no increase in price. 
Sleeve-bearing motors can be made 
drip-proof by the addition of cover 
plates to standard Uni-Shell heads 
without increase in length, hub to 
hub. 

Get all the facts, first hand, on 
this brand-new line of Protected 
Head Uni-Shell Motors by writing 
the Motor Division for your copy 
of Folder 1904, today. On your 
business letterhead, please. 
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One of the latest applications of magnetic chucks is i: 

the control of distortion of lightweight flat steel plating 

|. |g to % in. thick in automatic submerged melt welding 
operations in large sized subassemblies that characterize 
superstructure construction in shipyards. The functior 
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Principle of opening and closing permanent magnetic 

circuit by shifting magnetic pack (Type A in text). 

Left, “On” position; right, “Off’. Courtesy Kar 
Engineering Co., Inc. 


of the holddown chuck is to secure the steel plating with 
the seams in precise contact with an aligned copper 
backup bar or chill plate used to gain facility and weld 
metal refinement during automatic welding operations. 

The magnetic chucks have consequent poles to pre- 

WEST VIRGINIA PULP & PAPER COMPANY vent arc interference from the magnetic field and, as 

shown in the illustration, are arranged in two parallel 

10ws consisting of three magnets each placed end to end 

to comprise a tandem assembly, with the copper backup 

bar between them. The backup bar assures a good clean 

, weld and obviates the expensive back-chipping and bev- 

' eling of plates up to 5% in. thick. The chucks have a 

Available NOW! oe Romie? ee =——holding power of 125 Ib. per sq. in. with a power input 

a o ' . 7 | of 1 kw per section at 60 volts from a standard d-c elec- 

Profit From War meme os tric welding generator, and a maximum temperature 

Production Experience | Se rise of 35 C. The total pull exerted by each magnet on 
heavy plate is about 12,000 Ib. 

When welding plates less than *4, in. thick, a mag- 
netic plate is placed on each side of the work to reduce 
any waviness and to eliminate stray magnetic fields. 
Nonmagnetic sheets may also be held in this manner. 

The coils are wound on accurately machined spools 
and given the usual impregnation. The nonmagnetic 
spacer material at the faceplate is stainless steel which 
is welded to the chuck assembly to make it moisture- 

. proof. 
Soe a Soe ST REIS TES The permanent magnet chuck, consisting of a com- 


‘Saenek For THIS FREE BOOK FOR 


vf PMENTS IN FASTER, 
iNCREASE EFFICIENC ere on ta WORK FREE — MAGNETIC FLUX WORK HELD — MAGNETIC FLUX 


WT ce u of ns TOP PLATE OR 
E 
PTT ase 

E> NON-MAGNETIC 


fa War production experience with 

ese Bear Dy-Namic Balancing Machines 

= has proven the practicality of dy- 

“~~. mamically balancing every rotating 
, 


) Park Avenue. New York. N.Y 35 E. Wacker Drive. Chicag at 


Tae 


=~ 

Bs 
«SR 
~ oe “Nae 


y part from those weighing a few 
‘* ounces to car rr ne tons! 
investigate the revolutionary MAGNET 
principle, which ‘simplifies IRON CONDUCTOR BAR 
and lowers = poe = Nga OFF Position ON Position 
. Rock Teland Fitinois - 


Principle of flux shifting magnetic pack (Type B in 
text). Magnetic circuit closed on both “On” and “Off” 
positions. Courtesy Brown & Sharpe Mfg. Co. 
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U.S. ELECTRICAL 


Serving Through Science 


RARIN’ TO GO! 


Conditioned by four hard fighting years, U.S. Wires 
and Cables are back in civilian gear. 


Tough and reliable as they were at the start, they’re 
even tougher and more reliable today. 


The war experience proved the most valuable in all 
our wire-making history. Unpredictable developments 
in fighting methods demanded changes in almost every 
type of wire and cable. 


Under the spur of necessity, U.S. Rubber Tech- 
nicians met every challenge. The normal progress of 
many years was accomplished in a few. 


The Electrical Industry is now offered a new and complete 
line. We are ready to serve the Public Utilities in the broad pro- 
gram they are launching, the Electrical Manufacturer already 
at work on new products, the Electrical Engineer facing new 
problems. 


WIRES AND CABLES 


Listen to ‘Science Looks Forward’ —new series of talks by the great scientists of America—on 
the Philharmonic-Symphony Program. CBS network, Sunday afternoon, 3:00 to 4:30 E.S.T. 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE - ROCKEFELLER CENTER - NEW YORK 20,N. Y. 













© Yore Adaptable 
TO YOUR 
PARTICULAR NEEDS 





HE know-how gained in engineering trans- 

formers to war’s exacting specifications is now 
available to solve your peacetime transformer needs. 
Stancor engineers are ready to study and master the 
toughest problems you can set them. Production 
men trained to exacting standards, with modern 
equipment and precision winding machinery, assure 
that highest specifications will be met in the finished 


. product. 


When you have a transformer problem, think first 
of Stancor. Competent sales engineers are ready to 
satisfy your most exacting transformer requirements. 


STANCOR 


STANDARD 
TRANSFORMER 
CORPORATION 


1500 NORTH HALSTED ST. 
CHICAGO 22, ILLINOIS 





bination of permanent magnets, high permeability iro: 
parts, and nonmagnetic spacers, was made _ possibl 
through the development of magnetic alloys of great 
strength and retentivity, such as alnico. Work is held 
and released on permanent magnet chucks throug! 
magnetic switching in one of three ways: (A) The 
magnetic circuit is opened mechanically near the face 
plate of the chuck; (B) the magnetism is switched fron 
the faceplate to another return circuit; or (C) a trans- 
versely magnetized magnet is rotated between two blocks 
of soft steel to give them either direct, reversed, or 
neutral polarities of varying strength from zero to 
maximum. All of the foregoing principles are illus 
trated herein. Permanent magnet chucks have levers o1 
keys for the movement of the magnetic packs or mag- 
netic switching means. Otherwise permanent magnet 
chucks have the general appearances of electromagnetic 
chucks and are adapted for wet as well as for dry grind- 
ing. 

PERMANENT MAGNET CHUCKS 


In type (A), illustrated, the top plate consists of a 
series of identical pole pieces, uniformly and closely 
separated by gaps of nonmagnetic metal into which 
the pole pieces are cast, permitting the holding of small 
work pieces without the use of special adapters. The 
special alloy permanent magnets, high permeability 
flux-return elements, and nonmagnetic spacers comprise 
the shiftable magnetic pack, the parts being firmly bolted 
together and the entire assembly accurately ground to 
close fits to reduce air gaps to a minimum. The shifting 
of the magnetic pack between the stationary top and 
bottom plates is accomplished by an eccentric mounted 
in a bronze bushing. The interior of the chuck is packed 
vith a water-resisting grease. 

In the type (B) system of magnetic switching, the 
magnetic pack is shifted to cause the permanent mag- 
nets, conductor bars, and nonmagnetic spacers to line 
up so that the magnetic flux goes through the work to 
hold it to the faceplate of the chuck. By turning the 
lever through 180 deg. to the “Off” position, the mag- 
netic pack is shifted so that the magnetic flux completes 
its circuit through lower portion of the top plate of the 
chuck, freeing the work. Shifting eccentric is carried 
in oilless bearings on the smaller chucks, but antifriction 
bearings are utilized on large and heavy chucks. 

In the type (C) system, a split steel cored block sur- 
1ounds a transversely magnetized permanent magnet 
by turning which the half-blocks may have fixed or 
1eversible polarities, in which case they will hold steel 
at the top and bottom, or may be made partly or wholly 
magnetically neutral by rotating the magnet to some 
intermediate position. This type of chuck will hold 
work and at the same time cling to a machine table or 
other smooth surface on magnetic material. When 
turned to the “Off” position the magnetic flux completes 
its circuit without passing through the work or mag- 
netically conductive surface. 

In all of the foregoing methods the holding power 
may be varied from full “Off” to full “On.” Magnetiza- 
tion is accomplished after assembly by means of 
specially designed equipment which insures the greatest 
magnetic strength obtainable in the permanent magnets. 
\lnico is the preferred material for this application. 
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TURBO electrical sleevings provide economical 
solutions to most electrical and electronic insu- 
lating problems. Sizes ranges from small gauges 
for wires to large diameter suitable for cable 
or bus bar. All feature extra flexibility, smooth 
bore and wide choice of color. Important, too, 
TURBO meets severe operating conditions—heat, 
low temperature, acid, fumes and moisture—with 
a specific sleeving for each condition. 











FLEXIBLE VARNISHED OIL TUBING: offers immunity 


e to corrosive fumes, acid, alkalis and most solvents. 
| It is impervious to moisture and non-hygroscopic. 
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..meet critical indoor and outdoor needs! 


conductors, and tab type with flexible flag at- 


ples and sizes of each. 


WILLIAM BRAND & CO. 


276 Fourth Ave., New York 10, N.Y. © 325 W. Huron St., Chicago 10, Ill. 
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VARNISHED GLASS TUBING: capable of function- 
ing in high ambient temperatures—enclosed mo- 
tors, unventilated areas, and general heavy duty 
installations. 


EXTRUDED TUBINGS: smooth wall, withstand ex- 
treme low temperature without embrittlement. 
Provide dependable insulation in sub-zero cold. 
Retains flexibility at all times. 





WIRE IDENTIFICATION MARKERS: two types— 
sleeve type that slips directly over pipes, tubes, 


tached to sleeve. Both available in any marking. 


Write today for free Specimen Board with sam- 
















Check All The Exclusive 


IRON Mm 


Built-in 
Thermostat 


Heats in 90 Seconds... 


Ready for use 90 seconds after 

plugging in! The Kwikheat Solder- 

ing Iron cannot overheat . . . saves 

tips .. . requires less retinning time, 

because Kwikheat's built-in pat- 

ented thermostat maintains proper, 

* SAVES TIPS even heat for most efficient, eco- 

* SAVES TIME omical operation. Powerful—225 
watts—yet light weight (14 ozs.) 

* SAVES EFFORT Well-balanced with cool, protecting 
% SAVES WEIGHT handle. Six interchangeable tip de- 
*& SAVES CURRENT signs adapt the Kwikheat Iron to 
most any soldering job. Iron with 

*6 —— choice of #0, 1, 2, or 3 tip,. 811.00 
*eaete 
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THERMOSTATIC SOLDERING IRON 


BOER CRCELLCTE Sound Equipment Corp of Calif.» 3903 San Fernando Rd. Glendale 4, Cali 


Deastgued w E.M.C. 
EXCLUSIVELY FOR YOU! 


Expert technicians in the E.M.C. Engineering Labora- 
tory will use the data and information you give them 
to create an experimental model of a fractional h.p. 
motor for your test and "O.K." 


Only when approved by you in all details does produc- 
tion begin on your order, and a Series Number is 
assigned for your motor exclusively. Every subsequent 
re-order for this motor will always bring you units that 
are identical with the original job. 


Specialized service like this explains why leading in- 
dustries turn to "E.M.C." for the solution to their Frac- 
tional H.P. and Gear Reducing prob- 

lems. 


Send for convenient Service Sheet and de- 
tailed information about E.M.C. Motors. 


1/100 H.P. Induction 


YRACEMARK. Type Motor 


ELECTRIC MOTOR CORPORATION 
Division of Howard Aircraft Corp. 
1204 State St., Racine, Wis. 
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Rectangular chucks of the permanent magnet type 
are made in sizes up to 12 in. x 36 in. This appears 
to be the practical limit. The demand for larger sizes is 
not sufficient to warrant the expense of tooling for 
them. Besides, the means for operating kecomes more 
costly due to the necessity of overcomins heavy forces 
of friction and magnetism in moving the magnets to 
obtain “On” and “Off” positions. 

Makers of permanent magnet chucks point to such 
advantages as absence of wires, electrical connections, 
auxiliary generators, and brushes. There are no instal- 
lation costs, no operating costs, and no maintenance 
costs. As no electric current is used, the chucks do not 
heat under any conditions. Since the magnetic force 
cannot fail due to power interruptions or short circuits, 
danger of work being released and flying off is elimi- 
nated. The permanent magnets retain their magnetism 
indefinitely. 

Having no wires or other electrical connections, the 
permanent magnet chuck is a very portable device which 
can be moved from one machine to another for further 
operations without disturbing the setup. They are also 
useful for holding work for hand finishing, such as 
polishing, scraping and similar jobs. 

Rotary permanent magnet chucks are suited for 
grinding operations, light cuts on lathes, and other light 
machine operations, and also for holding thin work 
which cannot be held in the jaws of an ordinary chuck. 
They are light and compact and may be rotated without 
vibration at ordinary spindle speeds. The removable 
operating handle fits in both of two sockets on opposite 
sides of the chuck. The rim of the chuck is cut away 
in two places to accommodate clamps for fastening the 
chuck to a machine table or work bench. The back of 
the chuck is recessed and has tapped holes for attaching 
a spindle adapter plate, while a tapped hole in a steel 
bushing in the center of the face provides for attaching 
a locating button for centering work. 

The rotary permanent magnetic chuck simplifies many 
internal, cylindrical, face or disk grinding operations, 
both wet or dry. The holding power can be controlled 
by giving the operating handle a part turn to partially 
energize or demagnetize the face so that work can be 
moved or tapped in position and accurately centered. 

Whatever the type of magnetic chuck employed, it 
has no equal for holding ferrous parts and its general 
use is constantly increasing. 

The magnetic chuck manufacturers who aided in the 
preparation of this article are as follows: Brown & 
Sharpe Mfg. Co.. Providence; Hanchett Mfg. Co., 
3ig Rapids, Mich.; Robbins Engineering Co., Detroit ; 
Taft-Peirce Mfg. Co., Woonsocket, R. I.; O. S. Walker 
Co., Inc., Worcester, Mass. ; Kar Engineering Co., Inc., 
Great Barrington, Mass.; Plastiform Mfg. Co., Los 
Angeles; Continental Machines, Inc., Minneapolis; 
Cincinnati Milling Machine Co., Cincinnati; Hercules 
Electric & Manufacturing Co., Inc., Brooklyn. 


Richard H. Khuen Associates has been organized 
by Richard H. Khuen, formerly of the powdered metal 
division of the Chrysler Corp. The new organization 
will serve as engineering consultants in the application 
of powder metallurgy to the design of new products. 
Headquarters will be at Grosse Pointe, Mich. 
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SAFETY 


| pega Con-Tac-Tor Mercury Switches 
are safe, silent and positive in action. They provide de- 
pendable economy and offer practically no resistance to the flow 
of electricity. Besides their great mechanical strength, Con-Tac- 
Tor Mercury Switches have high current carrying capacity and 
can easily switch and carry electrical loads as high as 45 
amperes. Con-Tac-Tors have fewer parts, which means less cost 
and less maintenance. You'll find literally thousands of applica- 
tions for Con-Tac-Tor Mercury Switches, which are made in a 
wide range of types, sizes and capacities. Minneapolis-Honey- 
well Regulator Co., 2810 Fourth Ave. So., Minneapolis, Minn. 





Cross-wound coils produced singly or in 
multiples at rates 2 to 3 times greater! 


Intermediate frequency transformer coils, antenna 
loading coils, radio frequency choke coils, antenna 
plate choke coils and other small inductances can be 
wound up to four at once on the Universal No. 84 
Coil Winding Machine. 


Automatic stopping. Highly accurate wire-turn 
counter stops machine at completion of coil group. 


Uniform winding. “Gainer mechanism’’ posi- 
tively places spaced or close-wound wire turns in any 
required location. 

Quick change-over. New “Strap-type” tensions 
with calibration feature provide accurate tensioniz- 
ing of wires from No. 19 to No. 42. Wire guide holders 
are readily adjustable for different coil positions. 


Durability. Simplicity of design and rugged 
construction result in long life. Many No. 84 ma- 
chines being used today by radio equipment manu- 
facturers have been in service since 1930. 


Layer-wound coils, cotton insulated or 
non-insulated — Bulletin 96-103 
Gutter-wound coils for heavy duty — 
Bulletin 98 

Spool-wound coils without insulation be- 
tween layers — Bulletin 102 


Paper-insulated coils — Bulletins 104 
and / 


UNIVERSAL WINDING COMPANY 


P.O. Box 1605, Providence 1, R. I. 


A Wide Range of Winding Machines for a Wide Range of Coils 


UNUSUAL COMPONENTS FEATURE 
DESIGN OF PROXIMITY FUZE 


® Outstanding qualities are ruggedness, 
compactness, resistance to deterioration. 


NOTHER of our amazingly successful secret 
weapons—this time the VT (variable time) or 
radio proximity fuze—has been revealed and 
again the story behind the success is one of patient 
and persistent experimental and development work. En- 
gaged in this project was a group of research scientists 
and engineers at the Applied Physics Laboratory oi 
Johns Hopkins University at Silver Spring, Md., work 


| ing under the general direction of the Navy Department 
| and the Office of Scientific Research and Development, 
| and in cooperation with industry experts. The success 
| of this weapon—its potency in stopping the menace oj 
| the robot bombs in England, its help in stemming thie 
| German counter-offensive in the winter of 1944, its 


effectiveness in combating the kamikaze attacks against 
our fleet in the Pacific—is already a front-page record 
3ut it should be of interest to explore some of the avail- 
able details regarding the unusual components of the 


_ fuze—the tubes, batteries, switches—from the stand- 


point of possible application to peacetime uses. 


Fig. 1—Early type of VT fuze is shown fitted into the 
nose of a 5-in. 38-calibre projectile. 


The fuze itself operates as a miniature 5-tube send- 


| ing and receiving radio station in the nose of a shell. 
| At the moment of discharge from the gun, the oscillator 
| begins to generate a continuous radio frequency signal, 


not short pulses as in radar. As the shell approaches its 
target, which may be an enemy plane or a robot bomb, 
the radio signal is reflected back to the fuze and an im- 


| pulse is set up by the interaction of the radiated and 
| returned signals. Amplified by an audiofrequency am- 
| plifier in the fuze, this impulse is fed to a thyratron tube 


which acts as a switch to detonate the charge. The deto- 


| nation is accomplished by an electrical detonator much 
| like a dynamite cap. 


Basic components of the proximity fuze are: (1) 
miniature vacuum tubes, rugged enough to stand the 
tremendous stresses experienced when the shell is shot 
from a gun; (2) a miniature rugged battery; and (3) 
safety devices to prevent the fuze from exploding until 


| it has traveled a sufficiently safe distance. Fig. 1 shows 
| how the fuze is incorporated in the nose of a shell. Fig. 
| 2 indicates position of the different components. 


It was quickly recognized that probably the toughest 
problem facing the technical “team” in charge of the 
VT development would be the design of the vacuum 
tubes which could be shot from guns and still remain 
in operation. The difficulty was considerably in- 
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Many years of experience in meeting the need 
of the users of wire in many industries, labora- 
tory research and a continuing effort to develop 
the finest manufacturing methods and devices 


—this has made Auto-Lite the quality line of 


wire and cable. There is a full range of sizes, 

shapes and materials for every wiring need. 
Should new designs present unusual problems 

for wire in your product, take advantage of this 


Auto-Lite engineering experience. Just write to 


THE ELECTRIC AUTO-LITE COMPANY 


Wire and Cable Division 


PORT HURON, MICH. 
TUNE IN THE AUTO-LITE RADIO SHOW STARRING DICK HAYMES — 


SARNIA, ONT. 
ATURDAYS 8:00 P. M. — E. T. ON C. B. S. 
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CLAROSTAT MFG. CO., Inc 


a 


*% Clarostat pioneered the plug-in 
metal tube resistors used in most AC- 
DC radio sets. Used as voltage re- 
ducers and resistance networks. Clar- 
estat also makes 
ballasts 


either as plug-ins or for 


voltage regulator 


in perforated metal cases, 
permanent 
mounting. 

If you are seeking such handy, ac- 
curate, dependable resistors for your 
assemblies, please remember that Clar- 
offers 


ostat outstanding experience, 


engineering and production facilities. 


rd OY 


285-7 N. 6th St., Brooklyn, N.Y 


K STREET NEW YORK 13, N 


EXPORT DIVISIO: 13 EAST 40th STREET, NEW YORK 16, HY. CABLES: “ARLAB” 





creased when the early investigations dealing with pro 
imity fuzes for non-rotating projectiles were scrapp: 
and it was decided to push toward the goal of fuzes 

operate in shells fired from rifled gun-barrels (rotat 
projectiles). Tubes in such fuzes would have to wit 
stand acceleration along the projectile axis as high 

15,000 g, and it was therefore decided to design tub: 
able to withstand at least 20,000 g axially so as to hay 
an ample safety factor. 

The size also was an important consideration and, 
therefore, only the smallest available tubes of the type 
used in miniature radios and in hearing aids were teste: 
Tests were made by various methods, including centri 
fuging, dropping in steel containers against lead and 
steel blocks, and by actual firing. It was decided, on 
the basis of these tests, that standard small tubes could 
be adapted for this use, subject to careful redesign of 
the structure and the glass envelope. 

The resulting tubes (see Fig. 3) may look no different 
than the conventional types, but they have been designed 
with utmost attention to glass quality, elimination of 


Ss 


Fig. 2—Assembly of VT fuze inside a shell; (a) 

auxiliary detonator; (b) self-destruction switch; (c) 

safety devices; (d) reserve battery; (e) radio unit; 
(f) antenna cap; (g) plastic nose. 


strains and proper manufacturing control. Complete 
mechanical support in the fuze was achieved by mount- 
ing the tubes in rubber caps which were then imbedded 
in special wax compounds. Detailed structural analyses 
were made of all tube elements. Their design followed 
the application of advanced structural-engineering prac- 
tices used in the design of large fabricated structures. In 
the meantime, a parallel project intended to develop a 
metal tube was reaching its objectives, but was discon- 
tinued in view of the low incidence of breakage of the 
glass tubes. 

Finally, a successful glass tube was put into mass 
production early in 1942. By the middle of 1945, pro- 
duction rates were in excess of 400,000 tubes daily. 
The full implication of this accomplishment in terms 
of production techniques and quality control procedures 
should be measured against the prewar output of the 
country of all types of vacuum tubes—600,000 tubes 
daily. Major responsibility for the production of these 
tubes was entrusted to Sylvania Electric Products, Inc., 
which made over 95 per cent of the tubes eventually 
used for fuzes. During 1944-45, Sylvania was the sole 
producer of these tubes. The unusual techniques and 
tools used by Sylvania called for design and develop- 
ment of numerous special automatic machines. It is 
also interesting to note that although the original hand- 
made rugged tubes cost up to $10 each, the mass pro- 
duction brought the cost down to less than that of many 
conventional commercial types. 

Aside from their ruggedness, were 


these tubes 
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ELECTRICAL PARTS and products from the small- 
est size to the largest, can be effectively protected 
against electro-chemical corrosion by use of Lumarith 
CA (cellulose acetate) insulation. 


Lumarith CA is available in these forms: 
films, foils and sheets 
extruded rods and tubes 
molding materials for injection and extrusion 


However, cellulose acetate insulation can- 
not be overlooked, particularly for low temperature coils 
exposed to severe humidity conditions. Cellulose acetate 
is one of -the few insulating materials that will not 
ionize and atttack the copper magnet, wire in the pres- 
ence of moisture so that it plays an important role in 
the insulation of extremely small magnet wire coils. 


Lumarith CA has these additional advantages: 
high dielectric strength 
resistance to salt water 
resistance to mildew and fungus 
resistance to transformer oils 
high arc resistance 


Use Lumarith films and foils for interlayer insulation, 
inte:-phase insulation, slot insulation, coil wraps and 
covers, laminates, wire insulation. Special A78 mat fin- 
ish (one side) can be supplied. 


Use Lumarith sheets, rods, tubes and molding materials 
for coil forms, separators, bus bar insulation, radio and 
instrument housings, fluorescent lighting parts, formed 
insulators, bezels, coil supports, nameplates, switch 
gear windows. 


Lumarith CA is a product of Celanese research. Write 
for latest Celanese electrical booklet. Celanese Plastics 
Corporation, a division of Celanese Corporation of 
America, 180 Madison Avenue, New York 16, N. Y. 


UMARITH Ca 


a cet & eo SS &* 


NOVEMBER 1945 


P La SS FEC 


*Reg. U. S. Pat. Off. 





NEW LOW PRICES 


IDEAL 
ie oe ee, Be ag 


Make Better Wire Joints 
at Lower Cost! 


New Low Prices still further reduce 
the cost of making wire joints. IDEAL 
“Wire-Nuts” (solderless, tapeless wire 
connectors) make a neater, safer wire 
joint... Better Electrically ... Stronger 
Mechanically. Easy to use —simply 


strip wires, screw on—that’s all! 


A SIZE FOR EVERY JOB 


For joining wires on anything electrical, 
from the smallest appliance to the largest 
machine. Fully Approved by Underwriters’ 
Laboratories, Inc. . 


IMMEDIATELY AVAILABLE 


Electrical Products Division 


IDEAL COMMUTATOR DRESSER CO. 


1008 Park Avenue Sycamore, Illinois 
Sales Offices in all Principal Cities. 1164 
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marked by very low microphonic output in the prescnc 
of mechanical shock and vibration and by their ab |i 
to operate over a range of battery voltages much \ 
than that met by ordinary tubes. 

Design of suitable batteries formed the next im) or 
tant step in the overall project. Investigations \ 
made of the possibilities of converting conventi 
types of dry cells into sizes small enough to fit 
the nose of a shell, and to make them sufficiently rug ved 
to withstand the shock of being fired. Eventually 
regular production of batteries meeting such require 
ments was under way, based on design and rese: 
by the National Carbon Company. But one major dis 
advantage hampered the full use of these miniature bat 


Fig. 3—Some of the tiny radio tubes used in VT 
fuzes: Note the rugged construction. 


teriles—and that was deterioration, especially under 
tropical conditions, after three or four months of sheli 
life. 

As a result, parallel research was instituted in the 
direction of a reserve or wet type of battery with a ver) 
long shelf life, possibly reaching several years. At the 
same time, actual military requirements called for use 
of the VT fuze in small caliber guns and so a still 
smaller battery was needed. A design submitted by the 
National Carbon Company was finally selected for fur- 
ther development. Essentially this design eliminated 
the dry battery mix and in place of it provided a suit- 
able electrolyte stored in a glass ampule as an integral 
part of the battery. At the moment of discharge of the 
shell, the shock of gun fire serves to shatter the ampule 
and so causes the battery to become active. Another 
design was developed later and also put into operation, 
although details of this particular design are not re 
vealed. Biggest producer of the batteries was National 
Carbon Company, reaching an output of 50,000 daily 

The purpose of the VT fuze made it imperative that, 
in addition to safety devices normal to conventional 


ELECTRICAL MANUFACTURING 





THE NEW 30 AMPERE RELAY 


VY Moulded bakelite base. 

VY Laminated core and armature 
~~ Low temperature rise 

V % inch wiping contacts 

VY Rated 30 Amps. at 110 V.A.C. 
V Rated 20 Amps. at 220 V.A.C. 


@ All the engineering skill that has created for Leach its reputation as manu- 
facturers of fine relays is at your service. Cur Engineering Department will be 


glad to discuss with you any problems which you may have. Write for literature. 
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The No. 142* is one of many 






blowers manufactured by the 






L-R Mfg. Div. with C.F.M’s at 





8000 R.P.M. ranging from 15 to 





270. They will outperform many 





| larger types and where size 






and weight are factors, they 





solve cooling problems pre- 





sented by electronic tubes or 





circuit components in airborne 





communication units as well as 











*WEIGHT: 2 oz.; CAPACITY: 15 C. 
F. M. at 8000 R.P.M.; CONSTRUC- 
TION: Housing of high impact 





phenolic plastic. Wheel is turbotype 
cadmium-plated steel; SIZE: 25%” 
long x 61/64” wide x 2%” high. 
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fuzes, special safety devices be incorporated to protect 
personnel engaged in the handling and firing of the 
weapon. The devices finally developed were mainly of 
the mercury-switch type and no less than 12 classes of 
such switches were designed to meet requirements. 

One of these mercury switches is only 0.315 in. in 
diameter and 0.530 in. in length. It contains an inner 
or contact chamber, in which mercury maintains an 
electric short between a central stud and the outside 
case of the switch, and an outer chamber or sump 
which is empty prior to spin. A porous diaphragm 
separates the two chambers. The spinning action of 
the projectile forces the mercury out of the inner 
chamber through the diaphragm into the sump, and 
in this manner the short between the center contact and 
the outside shell is cut, thus permitting the electrical cap 
to detonate the cannon-primer. The porosity of the 
diaphragm and the spin of the projectile determine the 
time of the delay safety-period. In applications of the 
fuze to projectiles of lower spin, such as howitzers, it 
was found necessary to make provision for the air in 
the sump to escape back to the inner or contact cham- 
ber. A venting system worked satisfactorily, but was 
difficult to manufacture to the required close tolerances. 
Another type of mercury switch was therefore devel- 
oped in which a cup formed the contact chamber and 
also acted as a porous diaphragm. This cup was pre- 
pared from powdered nickel under high pressure and 
was sintered in a furnace to give it the requisite 
strength. Production of mercury safety switches was 
primarily handled by the Jefferson Electric Company 
and the Hoover Company. 

Supplementing the mercury switches, is a reed spin 
switch which has the following purposes: (1) To serve 
as a safety device prior to firing; and (2) to provide a 
means of self-destruction for projectiles that miss their 
targets or fail to detonate. The current design of the 
reed spin switch is %4¢ in. in diameter and 5% in. in 
height. It consists of a flexible metal reed, molded 
at one end in a plastic stopper inserted-into an insulated 
metal cylinder. The parts that make electrical contacts 
are plated successively with copper, silver and gold to 
assure reliable functioning. 

The switch is incorporated in the electrical circuit 
of the fuze in such a manner as to keep the firing con- 
denser discharged when the projectile is at rest. As 
soon as the projectile is fired, the centrifugal force of 


KESTER FLUXES 


| HIGHEST QUALITY 
wae. FOR 46 YEARS 


| SOLDERING | | . 
Tuee Kester engineers will gladly assist 
“ace | you in working out any flux or 
solder problem. Write fully, with- 
out obligation. 


KESTER SOLDER COMPANY 


4209 Wrightwood Avenue, Chicago 39, Illinois 
Eastern Plant: Newark, N. J. Canadien Plont: Brantwood, Oat. 
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You can protect your products against the costly annoyance of 
loosened parts by using EverLOCK Washers in your assemblies. 
The firm bite of their many wide chisel edges combine with pow- 

erful spring tension to effectively 


Mh resist every conceivable loosening 
3 action. 

Application is fast and easy... 

saves assembly time and labor. 


Four standard types illustrated 
AW 4st, E Mme above meet most lock washer needs. 
Wire, phone or mail your orders 
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the spin immediately acts to open this switch and per 

mits the firing condenser to charge. At this point, the 

fuze is dependent upon the mercury switch to prevent 

detonation within proximity of the gun. As the spin 

decreases, the reed gradually returns to its former posi 

for every electrical purpose tion of contact, by which time the mercury switch ha 
unshorted the cannon-primer. 


designed by os ‘ 
In addition to the companies already mentioned 11 


COIL SPECIALISTS this article, Crosley Corp., RCA, Raytheon, Wester 
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= \ Insure the correct coil, precision-made for its Electric, Eastman Kodak, McQuay-Norris Compan 
Z particular use: type, shape, size, winding, in- and many others were engaged in important capacitie: 
= sulation, treatment—any and all variables. in the design and production phases of the VT fuz 
4 Over 30 years experience and two large project. Dr. Merle A. Tuve served as chairman o 
modern plants are at your service. the section of the Office of Scientific Research and De 
—> Prompt Estimates, small velopment in charge of the program. 
a if or large quantities. 












ae Wartime Mica Shortages Gave Impetus to New 

Send B/P or specifications. Testing Methods, also to New Substitutes 

No obligation whatever in- 

curred. Also solenoids, 

transformers, coil 

windings and assem- 
blies for all 
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Scarcities in mica supply were experienced in this 
country as well as in Germany during the war. Al- 
though the situation in Germany was far more acute, 
as that country was entirely cut off from the prime 


Waly = 
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a electro-mag- source of supply, British India, the pinch was also 

netic require- felt here because of the vastly increased demand and 
ments. Wire wartime shipping hazards and delays. 

or write Particularly pressing in this country was the situa 


tion in capacitor mica which was in very great demand 
for communications equipment for the armed forces. To 
relieve this situation a research project was initiated 
in 1942 by the Bell Telephone Laboratories, Inc., at 


DEAN W. DAVIS & CO., Inc. the request of the War Production Board, and was 


1006 FIRST STREET+KENTLAND, INDIANA 


carried through to a successful conclusion in coopera 
tion with a number of capacitor manufacturers and 
several mica suppliers. Purpose of this project, as 


ie let e eUeel ee eile 


Springs FOR INDUSTRY! reported by K. G. Coutlee of the Bell Telephone 


Laboratories in a technical paper, “Judging Mica 
Quality Electrically,” was to develop electrical methods 
for testing and classifying capacitor mica so that (1) 
all defective mica would be rejected, and (2) all satis- 
factory capacitor mica would be salvaged from the 
grades normally rejected for such use through visual 
inspection. (This paper is included in the current 
fall technical paper program of the American Institute 
of Electrical Engineers, and is identified as paper No. 
45-155.) 

In developing these electrical test methods, it was 
decided that no control was necessary for the dielectric 
constant as this property varies but slightly in different 
types and qualities of mica. Requirements were there- 
fore set up for the determination of the other important 
electrical properties for capacitor use—dielectric loss 
and dielectric strength. After several methods had 
been tried, it was decided to use a method that quickly 
classifies the power factor of raw “block” mica in the 
usual commercial thicknesses of 0.007 in. to 0.030 in. 

The block mica test instrument, as developed by the 

sell organization, provides a reliable numerical indica- 
tion of power factor or its approximate reciprocal 
equivalent “OQ” at a single reading of a meter. The 
instrument is essentially comprised of a resonant cir- 


ke 1 | i) H 0 GA S aad » ft k iF cuit in conjunction with adjustable 2-in. circular flat 


| test electrodes mounted in a metal frame. A portable, 


VAs all Wtebiilee si ops | battery-operated, self-contained commercial unit was 
wy) CLEVELAND, OHIO finally evolved. A spark test set was also developed 


as a companion instrument and was used to detect con 


IF YOU NEED SPINGS or wire shapes or a combina- 
tion of both, made from flat or round wire; pointed, 
welded or threaded . . . send us your inquiries! 
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AWARDS SPECIAL NAVAL ORDNANCE 
“E” WITH 3 STARS TO IRC FOR “A 
WAR TIME TASK OF FIRST MAGNITUDE.” 









And IRC, with pride tempered by 
humility, records its gratitude for 
the privilege of making a modest 
contribution to Victory..and Peace. 






















sf" story of the Navy’s “Project A”... the VT-Fuze, rates a close second in 
=a ordnance drama to the mighty Atomic Bomb. This tiny radio sending and 
receiving set hardly larger than a fist, fitted into the nose of a projectile or 
bomb, emits impulses at the speed of light itself. As the missile nears its objective 
the proximity device automatically detonates the charge and showers the target. 
... Top secret” during its many months of development and use, the VT made 
possible an effective defense against Nazi Buzz Bombs and the Jap Kamikazes 


and greatly increased the accuracy of artillery fire. ... IRC is honored to 





have been designated as the sole design and production source for the 
accurate and rugged BT R Resistors required—a total of 306,359,511! .. 
Our sincere thanks are due to the Navy Department Bureau of Ordnance, 
Kastman Kodak Company, McQuay-Norris Manufacturing Co., Sylvania Electric 
Products, Inc., the Crosley Corporation and the Radio Corporation of America 
for the splendid cooperation which they extended to us throughout the entire 
period of design, development and production of the joint project. . . . United 
toward a common goal, their efforts and those of the eighty thousand men 

| 

} 


and women workers who participated, symbolize the strength that is America! 
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Model 39-VTF, Series 
A, showing simplicity 







MODEL 39-VTF, Series A, a new devel- 
opment of J-B-T engineers, measures 
frequencies in six specific bands with 
accuracy of + 0.25% of the frequency 
being measured, ahd with sufficient am- 
plitude to be easily read. ; 


Vacuum tube multivibrator circuits divide 
the incoming frequency by 1, 2, 3, 4, 6 or 
9, depending on the position of the multi- 
plier switch, and show the result on the 
time-tested, standard 400 cycle meter. 


Regular line current is used for power 
supply, permitting an input sensitivity of 
500,000 ohms. Response is not affected 
by irregular wave form, nor by harmonic 
content of unknown frequencies of less 
than 10% or 15%...and input control 
permits use from 100 to 350 volts. 


The result is an instrument of high accu- 
racy and high stability with permanent 
calibration...especially useful for check- 
ing audio oscillators, frequency convert- 
ers, radar equipment, and for standardiz- 
ing less accurate frequency measuring 
units. 


Manufactured under J-B-T and/or Triplett Patents and Patents Pending 


3600 
Points to Check 


© EXTREME ACCURACY 





NEW VACUUM TUBE 


FREQUENCY METER... 


and portability. 400 
800 
... FOR FREQUENCIES IN 200 CYCLE BANDS 
2400 


...within + 0.25% of fre- 
quency being measured. 


© PERMANENT ACCURACY 


...no further calibration 
or standardization  re- 
quired at any time. 


® STABILITY...no temper- 


ature drift after initial 
30 second warm-up. 


® BURN-OUT PROOF...no 


protection needed against 
accidental above-range 
frequencies. 


® SENSITIVITY . . . 500,000 
ohms. 


@ SIMPLICITY ... uses 
standard tubes. 


POSITIVE SWITCHING... 
built-in switch is ]-B-T’s 
own rugged. coin-silver 
plated instrument switch, 
as supplied for high qual- 
* ity testers. 

* 


New Booklet...just off 
press, illustrates other types 
of J-B-T Vibrating Reed Fre- 
quency Meters. Ask for 
Bulletin VF-43-1C. 





ducting stains or other types of conducting inclusion: 
in certain grades of black stained or spotted mica. 

As a result of these investigations, the report states, 
an overall quality specification was developed for block 
nica for capacitor use. This specification incorporates 
the two electrical test methods as provided by the instru 
ments described herein, and also incorporates othe: 
electrical, visual and physical requirements. The over 
all specification is included in ASTM D-748-43T. 

Under this electrical system of classification, the re- 
port concludes, considerable quantities of mica, formerly 
considered unsuitable under the visual system of classi- 
fication, can now be qualified for capacitor use. A 



















Typical of the many uses of mica in the electrical 
field are these precision-made parts. Courtesy of 
Sylvania Electric Products, Inc. 









saving estimated up to 60 per cent of the total amount 
of good stained or better mica now used in capacitors 
is indicated. 

Germany used resin-impregnated glass fabric to sub- 
stitute for war-scarce natural mica as an insulating 
material. As disclosed in a report by the Publica- 
tions Board of the U. S. Department of Commerce, 
this material was known as “Glushartgewebe” and was 
developed by Robert Bosch Company of Stuttgart for 
special use in insulating commutator segments of mo- 
tors, generators and dynamotors made by the company. 

The basic glass fabric was closely specified as to 
thickness, thread count and other factors. Limits for 
thread thickness were 0.015 to 0.022 mm in diameter. 
Thread count was 19 to 21 per cm in the weave, and 
15 to 17 per cm in the warp. Weight of the fabric was 
specified as not less than 125 and not more than 135 
gram per sq m. The material was required to meet 
a special heat test to determine that no excess oil had 
been used in the sheen process. This test was neces- 
sary because an excessive amount of oil would impair 
impregnation. 

A vertical type of machine similar to those used in 
this country in the manufacture of varnished cambric 
was used to impregnate the glass fabric. The im- 
| pregnating solution consisted of a homogenous mix- 
ture of 53.30 per cent (by weight) of partially poly- 
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“OPERATION PLUTO” /,  /cttey/ 






ENGLAND 


Large quantities of American Quality Cold Rolled Strip and Galvanized 
Wire were used to armor the secret “Pipe-Line-Under-the-Ocean” 
that powered the victory in Europe. 


RITAIN’S gasoline pipeline network laid under the 

English Channel to fuel the push to Berlin was one of 

the best kept secrets of the war. It ranks as among the most 
amazing engineering feats ever accomplished. 


This project, originally suggested by Admiral Lord Louis 
Mountbatten, was first declared impossible. But—shortly 
after D-Day special cable-laying ships steamed slowly across 
the Channel and in 10 hours had unreeled the first of four lines 
that run 66 miles from the Isle of Wight to the tip of Nor- 
mandy at Cherbourg. Together with sixteen lines later laid 
under the Straits of Dover to Boulonge they were delivering 
to the fighting forces a million gallons of gasoline per day. 
Tied into land lines they permitted a flow of fighting fuel 
from Liverpool to the Rhine. 


140 miles of this cable pipe—built like a submarine electric 
power cable but without core or insulation—were manu- 
factured by four firms in America. Turned out in 26,000 ft. 
lengths, the pipe is 3 in. in diameter, is capable of withstand- 
ing a pressure of 1200 p.s.i. 


American Steel & Wire Company was called on to partici- 
pate because of our ability to furnish, promptly and in quan- 
tity, armoring tape of fully annealed bright Cold Rolled Strip 
and Extra Galvanized Armor Wire to the high physicals and 
close tolerances demanded. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York 


UNITED STATES STEEL 


Photographs show cable 
“pipe’’ in the hold of the 
Liberty ship “Latimer” 
—one continuous length 
for the entire channel 
crossing. The picture of - 
the pipe passing round the 
cable drum illustrates its 
flexibility. 
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FRANCE 


HERE'S THE PIPE” 
THAT MADE IT POSSIBLE 


Over an extruded lead core, 3.07” I.D., with walls .185” thick, coated with 
asphalt were wound two asphalt paper tapes and a vinylite resin tape. Over 
this were wound four armoring tapes of U-S-S American Quality Cold 
Rolled Strip 2” wide and .024” thick having a tensile strength of 56,000 
p.s.i. min. and yield point of 45,000 p.s.i. min. Next came an asphalt 
sheathing and a roving of jute fibres to cushion an armor of 57 strands of 
U-S-S American Galvanized Armor Wire .192” diam., which were wound 
on as in a submarine cable forming operation and set in asphalt during 
winding. A final outer padding of jute and asphalt, coated with whiting to 
provide a non-sticky and heat reflecting surface completed the job. 


This pipe, designed to withstand internal pressures up to 2500 p.s.i., was 
tested at pressures up to 3600 p.s.i. with no evidence of leakage or distortion. 


MOM UTA CIO 
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Design of Television 
Receiver by 
Dave Chapman 


Plastic design problems can best 
be solved by consulting specialists 
in die-making and custom molding. 
Our staff of technical experts can 
give you experienced counsel on 
methods for production, single and 
multiple cavity molds, practical 
advantages of materials, their 
characteristics, and new applications 
in compression molding. Let us be 
of service to you. Write today. 


South Bend Representative— 
Mr. C. W. Krueger, 
908 Tower Building. South Bend Indiana. 


INDUSTRIAL 


MOLDED PRODUCTS CO. 


2035 W. Charleston Street . Chicago 47, Illinois 
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merized resinol, 23.35 per cent of alcohol and 23.35 per 
cent of osmose-caoline. Adjustable pressure rolls were 
used to control the amount of impregnating solution 
per unit length of fabric. Approximately 42 kg of the 
impregnating solution were needed for each 100 meters 
of the fabric. The glass fabric enters the oven at room 

temperature, reaches a maximum temperature of 120 C 

at the top of the oven, and then cools down to room 

temperature by the time it leaves the bottom of the 
oven. It travels a distance of about 14 meters in the 
oven. 

The impregnated fabric is then cut into strips 1500 
by 95 mm, folded into three thicknesses lengthwise and 
is then formed under heat and pressure into a molded 
piece 500 by 95 mm which is the largest that can be 
molded within the close limits for thickness required 
for commutator insulating strips. The molding process 
is under a pressure of 350 kg per sq cm at a tempera- 
ture of 160 C for a period of 5 minutes. The molded 
material is then again baked in an oven at a tempera- 
ture of 210 C for four hours to remove all of the solvent. 
It is then ready for use. 

Here are the physical characteristics of this mica 
substitute as reported by the German makers to Ameri- 
can investigators. 

(1) The material can be exposed to a continuous 

temperature of 250 C and temporarily to 

320 C. 

(2) It is non-hygroscopic, and shows no change 
in weight or dimensions when exposed to 
relative humidity of 100 per cent and tempera- 
ture of 21 C for 24 hours. 

(3) It is tested for electrical breakdown at the 
standard test of 1000 volts, but is described 
as being able to withstand many times that 
voltage. 

No information was obtained on the insulation resist- 
ance of the material, or on the effect of humidity on 
such resistance. As to peacetime uses of this material 
it was the opinion of the chemists of Robert Bosch 
Company that they would continue to use the substitute 
even after natural mica became available. 





Two-Color Finishes Are Applied 
Simultaneously by New Spray Gun 

The application of two-coat finishes in one spraying 
operation is made possible by means of a specially- 
developed spray gun. This gun, a development of 
Sherwin-Williams Company, Cleveland, is, in major 
respects, similar to a conventional type of gun, but dif- 
fers in having an additional fluid inlet near the head 
to accommodate the second paint color. 

It is designed to broaden the range and type of color 
finishes for electric appliances, radio cabinets, refriger 
ators and other equipment and can be used to apply 
three types of finishes—hammered or spot pattern, 
toned hammer finish, and diffused pattern. Pattern 
styles include a smooth finish color over color; color 
over metallic; metallic; and a combination of metallic 
enamels having a hammered finish effect. 

The three standard types of finishes made available 
for use with this gun bake at 300 F for 30 minutes, or 
its equivalent. Special types are made to cover cases 
where unusually high baking schedules are specified, or 
other factors prevent use of the standard types. 
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Mercury 
QML 


Mereury Clutches come in four standard sizes and fit every motor 
_ size from '/4 H.P. to 15 H.P. . . . available in either the Pulley or Coupling 
type. The installation of a Mercury Clutch between the motor and the load results 
S in: 1) Reduced starting current, 2) A better power factor, 3) A lower connected 
P load, 4) Overload protection, and 5) Use of a smaller motor. Write for further 
information on Mercury Clutches to meet your starting requirements. MERCURY 
CLUTCH CORPORATION, 1504 — 12th Street, S. W., Canton, Ohio. New York 
Office: 19 Rector Street. 
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Industry Highlights @ Men @ Companies 
Trade and Professional Associations 


CED Makes Spot Check on Reconversion; 
Sees Basic Condition Encouraging 
Based on a spot check of 84 of the major cities and 
war production centers, reconversion is basically in a 
sound position, according to the Committee for Eco- 
nomic Development. Here is what the survey shows: 
Of the 84 cities reporting, 25 show reconversion is 
well under way and that there is no major problem in 
unemployment. Three cities will need a three-month 
period to reconvert; 20 cities six months, and 12 cities 
a full year. None of these cities expects serious unem- 
ployment. No time for reconversion is given by 13 
a ee cities, due to lack of sufficient data at this time. One 
(above) Cabinets for testing @ a city expects peak of unemployment by 1947. And 10 
electrical equipment. 4 s ~ | a a 
(right) Ports Boxes. Lorge quen- an cities expect to have a reservoir of unemployed. 
tity for service kits. Walter D. Fuller, chairman of CED’s field develop- 
|| ment division, who released the report emphasized that 
this is a spot picture of reconversion. “It is in no 
sense of the word a national summation or forecast of 
the employment situation. What we are giving is a 
report of the pace at which reconversion is being accom- 
(left) Precision housings for electri. | plished, or can be accomplished, in the opinions of local 
cal device. | business leaders. Their estimates represent the con- 
oe "heels la sidered judgment of these men and are based on three 
a years of work as chairman of their local CED’s.” 





Lighting Exhibition to Show Postwar 
Designs in Fixtures and Lamps 

A five-day exhibition covering new designs in the 
fields of commercial, industrial and residential lighting 
will be held in New York City during November 26-30 
at the 17th Regiment Armory. It will be sponsored by 
the General Electric Company’s lamp department. 

Exhibits are expected to represent major design de- 
velopments throughout the lighting field. The new circ- 
line type of fluorescent lamps will be exhibited, as well 
as recent fixtures incorporating ultraviolet lamps for 
various applications. In addition, there will be demon- 
strations of new types of photolamps, repeating flash 


FABRICATED TO YOUR NEEDS S2actly — tubes. etc 


Single units or long-run, production jobs | I. T. & 'T. Holds International Conference of 
—sheet metal fabrications of simple | its Development and Research Engineers 


design or intricate, close tolerance speci- Topflight engineers representing the various operat- 


fications. Call on us for design and en- 


. lenis ing and manufacturing subsidiaries of the world-wide 
gineering help, too. 


International Telephone and Telegraph Corp. system 
met recently in New York in a “Victory Development 


MANUFACTURERS THE Conference”’ to discuss postwar technical problems. Rep- 
Specto! Stee! Equipment 


Meto! Coses—Cobinets | resentatives were present from the system’s associated 
3 ptt 7.4 ate 
Sie RIESTER & lai companies in France, England, Norway, Sweden, Den- 


Sheet Metal 
Butiding Prodvcts COMPANY mark, Holland, Spain, Switzerland, Brazil and Argen- 


VENTILATION, 1526 W. 25TH ST. ttt heen ee! : 
. tina. 


AIR CONDITIONING 
CLEVELAND, OHIO Among the papers presented at the various meetings 
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IN ELECTRICAL 
APPLIANCES 


TOM 


FLAMENOL CORDS 


ye can build beauty and safety in your traffic ap- 
pliances and portable lamps by equipping with G-E 
Flamenol Cords. These new cords are modern in design 
and smart in appearance. G-E Flamenol Cord’s rich color 
and beautiful finishes will improve the appearance of 
your electrical products more than ever. You'll like their 
smooth, hard finish that makes them easy and pleasant to handle. 

And that’s not all. G-E Flamenol Cords offer users of portable lamps, elec- 
trical appliances and devices permanent protection. They are built to last with 
the life of the electrical product. The plug is molded to the portable cord 
Hear ibe omael making the power cord set a one-piece construction, This molded-on feature, 
grams: “The G-E _ first designed by General Electric, makes the power cord rugged and provides 


ae were: lasting protection to the soldered connections against strain. 

arooks Pel coon Add greater salability to your electrical products by equipping with the 
every weekday 6:45 mew General Electric Flamenol Cords. For additional information, write to 
"Tbe CE dane section Q-1153-12 Appliance and Merchandise Department, General Electric 
ns Peidep 4:00 Company, Bridgeport, Connecticut. 


P.M. EWT, CBS. 


x « ® 


* Reg. U. S. Pat. Off. 
* * « 
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of the conference, which lasted from September 24 to 
October 5, Emile Labin spoke on “Various Methods of 
Modulation and Radio Relay Systems.” Mr. Labin is 
a member of the staff of the Federal Telecommunication 
Laboratories, Inc., in New York City. “High Power 
Broadcasting” was discussed by C. E. Strong of Stand- 
ard Telephones and Cables, Ltd., London; “Multiplex 
Systems of Frequency Modulation” ‘was the subject of 
a paper by A. Clavier of Laboratoire Central de Tele- 
communications of Paris; and other papers covered a 
wide range of subjects in the field of communications. 
Pulse time modulation was a highlight of discussion 
and is reported in detail in a special article elsewhere in 
this issue. 

The I. T. & T. conference was also marked by the 
formal dedication of the new research laboratory of the 
Federal Telecommunications Laboratories at Nutley, 
N. J. A description of the laboratory appeared in the 
October issue of ELEcTRIcAL MANUFACTURING in the 
article, “Industry Looks to the Research laboratory for 
New Products.” 


MEET MR. LAKE 


@ When you phone and ask when in are you going to get delivery 
of those springs you ordered chances are the man you will talk to will 
be Clare Lake. 

Mr. Lake has occupied one of Holly’s key positions for a long time. Like 
many men whose responsibility it is to schedule and follow production his 
familiarity with our business has been acquired through actual shop experi- 
ence. He knows why and how bottlenecks occur and how to prevent 


them. aa Philadelphia Industrial Design Exhibit 
to Feature Household Appliances 


Sponsored by the Philadelphia Art Alliance, an ex- 
tensive industrial design exhibit is under way in Phila- 
delphia and is scheduled to extend through May of next 


\ar year. The work of seven American industrial design- 
7 ers will be featured. Each of the following designers 
0 HOLLY inc. vous, micnican 


To give a definite answer to the question ‘‘How soon” or “How many” — 
and give it promptly requires intimate knowledge of detail and well balanced 
judgment. Clare Lake has both. For service call — 


Holly 2211 or from Detroit dial Cherry 4419 


will exhibit for a period of approximately four weeks: 
Dave Chapman; Dohner and Lippincott; Joseph B. 
Federico; Gustav Jensen; Belle Kogan; Peter Muller- 


Let us tell you how you may 
use our organization just as if 


_- Preeisieon 
CENTERED 


it were yours y. 
A MOST CENTERED.” 


UNUSUAL SERVICE EYE*in 
TOA ~"] OPERATION 
MANUFACTURER | - fi 


The DI-ACRO Bender 
makes perfectly centered 


SEND FOR NEW CATALOG 


ATERBURY 


MOLDINGS OF MERIT 


Compression 


With 
DI-ACRO 
BENDERS 


DI-ACRO Precision Bend- 
ing is accurate to .001” for 
duplicated parts. DI- 
ACRO Benders bend an- 
gle, channel, rod, tubing, 
wire, moulding, strip 
stock, etc. Machines are 
easily adjustable for sim- 
ple, compound and reverse 
bends of varying radii. 
Send for CATALOG 


eyes from rod or strip stock 
at high hourly production 
rates. Both eye and center- 
ing bend are formed with 
one operation. Any size 
eye may be formed within 
capacity of bender and 
ductile limits of material. 


DI-ACRO Bender No. 1 


Forming radius 2” approx. Ca- 
pacity sy” round cold rolled steel 
bar or equivalent. Also Benders 
No. 2 and 3, with larger 
capacities. 


**‘DIE-LESS” DUPLICATING show- 
tag many kinds of ‘‘Die-less” dupli- 
cating produced with DI-ACRO 
nders, Brakes and Shears. 


WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 


DEPT. C, WATERBURY, CONNECTICUT 309 8th Ave., So., 


Minneapolis, Minn. 
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USE THESE VERY LIGHT 
INCH SERIES BEARINGS 


AVING bores abnormally large, as 

compared with the outside diameter, 
they offer definite advantages under cer- 
tain conditions found in machine design. 
You may have them in several different 
types, affording compactness, light weight, 
and greater latitude in your design. 


i] 

\\ | There are several lines of very light 
oe ‘type ball bearings, which include the 
¥ “S” starting at 4 bore, and the “XLS” 
\ starting at 134’ bore, running up to a 
i maximum of 21” bore and 28” outside 
Ca 1 diameter. And in very light type roller 
" bearings, there is the “RXLS” Series, 

v\ \ paralleling the “XLS” in size range. 


\ E Why not let our engineers tell you 
more about these Very Light Precision 
Bearings? Write for the Catalog. 


AVRMA-AVFFMAN 


PRECISION BALL, ROLLER AND THRUST BEARINGS 


RXLS’' SERIES 


NORMA-HOFFMANN BEARINGS CORP’N.— STAMFORD, CONN., U.S.A. 
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A Better CL Wa 


Born: of Our 


Wartime Experience 


With the nation engaged in all-out war, transportation 
became a factor of dominating importance. Every 
form of shipping was summoned into action. Railway 
Express, equipped to deliver nation-wide service in 
peacetime, was suddenly called upon to use its com- 
plete resources in equipment and organization to cope 
with the most pressing demands in history. During the 
first six months of 1945, the Government express traffic 
was 42 times heavier than for the entire year of 1939. 


Gun, Tank and Engine Parts, Serums and Drugs... Urgent 
and strategic materiel had to move speedily and accu- 
rately, and in tremendous volume. At the same time the 
fast and uninterrupted flow of raw materials and finished 
products to and from manufacturing plants was a wartime 
essential. 


Camp and Base Express Offices... The personal package 
traffic between homes and camps meant millions of ship- 
ments daily. Fully equipped Express offices handled this 
important feature of wartime service. 


Blood Units... High speed handling and special refrigera- 
tor containers saved thousands of American wounded. 
Over 8 million pints of blood were shipped in this manner 
by Express. 


Ration Books and Tokens... More than 212 million 
pounds of ration books, and ration tokens by the billions 
were delivered to their destinations through 23,000 Ex- 
press offices. 


War Dogs for the K-9 Corps ... The highly technical serv- 

ice of handling and shipping the nation’s war dogs was 

assigned solely to Railway Express, and performed with 
_ Signal success. 


The above is a partial summary of wartime Express 
service. Today, with the return of peace, we are adding 
to our facilities all of the lessons learned in that his- 
toric period. We appreciate your cooperation and tol- 
erance during the wartime days. We promise, in the 
not too distant future, a service superior to any we 
have rendered during our long nation-wide record. 





NATION-WIDE RAIL-AIR SERVICE 
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Monk; and Sundberg and Ferar. The designs of the 
last-named will open the exhibit. 

Included in the wide range of displays will be many 
designs as well as models of household appliances and 
radios.. Portions of the show will be assembled into a 
traveling exhibit and routed throughout the country. 


Wartime Output Fasteners, Springs, and Metal 
Stampings Reaches $3 Billion Annual Average 

Almost $3 billion worth of fasteners, mechanical 
springs, pressed metal parts and similar components 
was produced during each of the war years 1942-1945. 
This was revealed in a recent summary by the War 
Production Board. These items were used in a wide 
variety of military equipment. 

The annual average number of companies in this field 
and value of their shipments for the years 1942-1945 
are reported by the WPB as follows: 


No. of Annual 
_Companies Shipments 


500,000,000 
1,500,000,000 


| 
Bolts, Nuts, Screws, etc. 500 
Pressed Metal Parts 2,800 


Precision Mechanical Springs 120 


| 90,000,000 
Powder Metallurgy | 15 


25,000,000 


$ 
$ 

Screw Machine Products 1,200 ; 800,000,000 
$ 


AVERAGE ANNUAL TOTALS 4,635 $2,915,000,000 


Westinghouse War Output Reached $3 Billion 
Wartime equipment in the value of almost $3 billion 
was produced by Westinghouse Electric Corp. from 
July 1, 1940, to August 14, 1945. Some 8000 different 
types of products and perhaps hundreds of thousands 


of variations of these products were made in the 25 
main manufacturing plants of the company. These fig- 


ures were brought out in a recent statement by A. W. | 


Robertson, chairman of the board of the company. 


Among the products made by the company were 152,- J 
325 switchboards ; 104,502 radio and radar units, mostly § 
of the shipboard or mobile unit type; 3,239,475 instru- | 
ments; 3,080,132 electronic tubes ; 3,917,642 small mo- § 


tors, mostly used on military aircraft; 1,250,000 trans- jj 


formers, and 1,023,384,000 lamps of various types. 
Facing the post-war period, Mr. Robertson said, the 
company has a backlog of unfilled orders (as of Sep- 


tember 15 last) of approximately $329,000,000, after 


making allowances for war contract terminations. This 
should provide a production load, it was pointed out, 


considerably higher than the net volume of 1940, $239,- § 


431,448, the peak year in the company’s prewar history. 
In another statement by a Westinghouse official, J. H. 


Ashbaugh, vice-president in charge of the electric appli- | 


ance division, said that it will be the company’s policy 


to “hold the line” on prices and to mark its new output | 


of appliances at last prewar levels. 


Monsanto Reports on its Plutonium Research 


Intense interest of the layman in scientific research | 





was recently recognized by the Monsanto Chemical | 


Company by issuing a special report to the company’s 
stockholders on its part in the atomic bomb project. 


The report disclosed that Dr. Charles Allen Thomas, | 
a Monsanto vice-president, directed a group of scien- 


tists engaged in research on plutonium, the newly-dis- 


covered 94th element. The research work, directed by 
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Western Metals Have It 


One of the world’s most successful 
manufacturers of control instruments 
requires a great variety of springs. 
Each, of course, must be uniform and 
precise in its functioning. 

After many rigid tests, this manufac- 
turer selected Western Super-X phos- 
phor bronze and nickel silver to insure 
faithful functioning of his instruments. 


WESTERN BRASS MILLS 


These metals are especially treated to 
incorporate extraordinary ductility in 
combination with excellent spring 
properties. 

Western Mills at East Alton, IIl., and 
New Haven, Conn., are strategically 
located to supply users of copper-base 
alloys. We will welcome your inquiry 
regarding “‘tailor-made”’ metals. 


alta uaa 


DiviISION OF OLIN INDUSTRIES, INC. 
East Alton, Illinois 


dis- 
i by BRASS e BRONZE e PHOSPHOR BRONZE ¢ NICKEL SILVER ¢ COPPER 


ING 


NOVEMBER 1945 











Dr. Thomas, was carried out in laboratories of the Uni- 
versity of California, University of Chicago, Iowa State 
College and at Los Alamos, New Mexico. 

The company’s part in the atomic bomb program in 
cluded research of a fundamental character carried out 
at its Central Research Laboratories and responsibility 
STA k i fe S U L AT i oO WS | for the operation (since July 1, 1945) of the Clinton 
Sat ae Laboratories at Oak Ridge, Tenn., where physicists and 
Each With Individual Characteristics chemists produced the frst uaiidiaal quantities of 


1. THERMOLAIN 5. No. 921 INSULATION plutonium for the Army. 


A heat-resistant refrac- Can be molded into dif- : ae oe 
tory insulation. Porous. ficult shapes. Strong, Maytag Expands Appliance Line 5 
Withstands thermal shock. dense, heat-resistant. [he household appliance line of the Maytag Compan) 


6. NU BLAC is being expanded by the addition of several new appli- 
2. LAVOLAIN ; Will not soil in assembly ances, including an electric automatic type of clothes 
A dense semi-steatite of or use. Excellent for washer, electric clothes drier, and an electric frozen food 





HERE DIFFERENT 
ARE KINDS OF 

















high mechanical and di- = ; i a ; 
—— strength. wiring devices or novelties. locker. This was revealed recently by President Fred 

7. HUMIDOLAIN Maytag, II. The new items will be added to the con- 

3. COMMERCIAL WHITE A highly porous porcelain, ventional types of washers and ironers made by the 





suitable for many applica- ee 
tions in humidifiers. company prior to the war. 


8 STEATITE Although no dates have been set for first deliveries 


4, VITROLAIN to consumers, it is expected that the frozen food locker 
‘ Has a very low-loss fac- . ; : . 
Strong, dense, non-porous, tor, making it well suited will be available about the first of the year. 


moisture proof. High di- for radio and television 
electric strength. equipment. 






Most economical for use 
in most applications. 

















MEN IN INDUSTRY 


Raymond N. Rowe assumes the post of director of 
PORCE OMPANY research for the Trumbull Electric Manufacturing 
Company. Mr. Rowe has been with Trumbull since 
1929, and previously had been with Westinghouse and 
other companies in engineering capacities. He is a 
holder of many patents in the field of industrial controls, 
and other devices. 
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D. J. Sweeney has been appointed as engineer in 
charge of mechanical development of the research and 






— Skilled workers — Modern 











Special Heating Elements. 





H. W. TUTTLE & COMPANY Commander Herbert C. Guterman, on terminal 

a  ‘diten, tatiideen leave from the Navy, has been appointed by the Emer- 
+ j ’ : “ ¢ 

—— son Radio and Phonograph Corp. to the post of execu- 





| . equipment — Trained supervision | | advance development department of the engineering 
he — and the close personal touch | | division of the Crosley Corp. Prior to this appointment, 
| of the boss that keeps the job | | Mfr Sweeney had been connected with General Electric 
} moving. : eo ee af . . . 
| Company at Bridgeport, Conn., for 10 years. Previous 
| Strip Resistors — Porcelain Heat- | | ly, he had been associated with Radio Corp. of America 
| ing Elements — Standard and and with Western Electric Company. 
I | 
/ 
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es Writ ; : ; 
Let Us Cate You = tive assistant to the president. Comdr. Guterman 
as served as head of the Electronic Components Group of 
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the Production Division of the Bureau of Aeronautics 
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eh a Cys Cutting Machine is == 


AR Mae Le a oie ee elle CaS 
eee accurate, responsive, flexible! 





Contacts are welded to nickel silver springs by special 
process. May be of precious metals or alloys in 12 differ 
ent standard, or special, types and sizes. 





Spring bushing insulators are made of Bakelite rod under 
patented process. Resist vibration and withstand heavy 
duty service. 





High voltage spring pile-up insulators of special heat- 
treated Bakelite. Has minimum cold flow properties, low 
moisture absorption content, and permits punching with- 
out cracks or checks. 





Double arm armature assembly of stainless stee! shaft, 
Operating in a marine brass yoke. Heelpiece core ané 
armature assembly of magnetic metal 





PUlare ‘“Custom-Built” Relays are used in the operation of this 
‘lame Cutting Machine which is used for oxygen-acetylene burning 
in shipyards and steel works. 


These Clare Relays operate on electronic impulses to start, stop, reverse 
and jog the 3-phase A. C. motors which connect and disconnect auxiliary 
circuits for various automatic and manual operations in the cutting process. 


This Flame Cutting Machine is a product of the Struthers Wells Corpora- 
tion of Titusville, Pa., under license of the Industrial Scientific Company 
of New York City, designers of the machine. 


Whether your design problem involves sequence control of machine tools, 
electric eye controls, counting equipment, alarm systems, radio, radar or 
other electronic controls, Clare can “custom-build” a relay to meet your 
exact requirements. 


Let Clare engineers know your specific relay problems. Let them show 
you the wide range of coatact arrangements, spring assemblies and 
special contacts that can be “custom-built” into a Clare Relay to meet 
your specifications. 


W rite for the Clare catalog and data book today. It will pay you to know 
all about Clare “Custom-Built” Relays and what they can mean to you in 
the reduction of relay costs. Address: C. P. Clare & Co., 4719 West 
Sunnyside Avenue, Chicago 30, Illinois. Sales engineers in all principal 
cities. Cable address: CLARELAY. \ 


CLARE RELAY 
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and also on several combined Army-Navy Allied Na- 
tions Committees dealing with electronic equipment. 
Prior to entering the Navy, he had been associated with 
several companies in the electrical and radio fields in 
engineering and other capacities. 








H. J. French resumes his post as assistant manager 
of the development and research division of Interna- 
tional Nickel Company, Inc., after having served with 
the War Production Board since February, 1942. His 
most recent pest with the WPB was as assistant di- 
rector for Raw Materials and Facilities of the Steel 
Division of the board. 








Appointment of James De Kiep as chief engineer 
can ta k ea of the Electric Machinery Manufacturing Company of 
Minneapolis, Minn., has recently been announced. Mr. 
S h re rt CU t | De Kiep, who was formerly manager of the a-c motor 

engineering department at Westinghouse Electric Corp., 
will be in charge of electrical and mechanical design 
and development. He is a frequent contributor of tech- 
nical papers and has recently completed a study on the 
application of silicone insulation to electric motors. 













| THOMAS PRE-COATED 


For many companies, Thomas coated cold rolled strip steel 
reduces operations. These special finishes eliminate part or all of 
the plating operations in your plant. 


DURING PRODUCTION 


Thomas coatings provide die lubrication and increase die 
life. These finishes are rust resisting. Best of all, they often permit 
increases in production. 


IN YOUR PRODUCT 


Thomas coatings provide a uniform coating on inside and 
outside of complicated parts which are difficult to plate. They are 
used as an ultimate finish and as a base for further plating. JAMES DE KIEP J. B. COLEMAN 





























J. B. Coleman has been named assistant director 
of engineering for the RCA Victor Division, Radio 
Corporation of America. He has held a number of 
responsible engineering positions with the company 
since he joined the organization in 1930 and, most re- 
cently, was chief engineer of the engineering products 
department. M. C, Batsel has been appointed to suc- 
ceed Mr. Coleman in the latter position. Mr. Batsel 

| has been associated with RCA since 1929 and prior 

| to his new appointment was chief engineer at the com- 
pany’s Indianapolis, Ind., plant. 











Kindly write your request on 
your company letterhead stating 
your title. This will help us to 
direct cold rolled strip steel data- 
directly to you. 






R. P. Allison, Jr., is now manager of the Pough- 
| keepsie, N. Y., works of General Electric Company. 
| This plant, established in May of last year to make in- 

sulating wire for the Navy, is now being converted to 
| the production of insulating wire and extension cord 
ELECTRO-COATED ZINC. COPPER, NICKEL AND BRASS... ROT sets for civilian use. Mr. Allison, a graduate of Clark- 
DIPPED TIN AND SOLDER... LACQUER COATED IN COLORS... } son College of Technology, joined General Electric in 








GUCOATED PRECISION STRIP, CARBON AND ALLOY SPECIALTIES | 1935. 


General Electric’s appliance divisions also announce 

i new appointments. C. E. Anderson has been ad- 
a StS a WARREN, 0. vanced to the post of manager of the company’s home 
COLD ROLLED STRIP STEEL SPECIALISTS laundry equipment division at Bridgeport, Conn., in 
place of J. M. Wicht, recently resigned. Mr. Anderson 
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Photo Courtesy —Fairbanks-Morse & Co 


‘ Ralanciis \ | 


iS ¥% {0 Diesel engine crankshafts, produced at the 
Ws 9 xse » * * Beloit plant of Fairbanks-Morse & Co. are balanced 
\ i" \ks-W0 by Olsen Type ‘‘S"’ dual compensating balancing ma- 
x all chines shown above. 

at ka Every shaft is dynamically balanced. The direct 
reading compensators indicate the angle and amount 
of unbalance in the planes in which corrections are to 
be made. The Olsen cradle type design permits mul- 
tiple support to these lengthy shafts (up to 12 feet) 

thereby eliminating deflection difficulties. 

The use of Olsen Balancing Machines has made it 
possible to effect substantial savings and increase pro- 
duction in this Fairbanks-Morse plant. 

Olsen equipment reduces costs and improves prod- 
ucts. Write today describing your problem. 


TINIUS OLSEN TESTING MACHINE CO. 
520 NORTH TWELFTH STREET, PHILADELPHIA 23, PA. 
2 : 5 AND PHYSICAL TEST. 

alanciug VWlachines ING EQUIPMENT 
PACIFIC SCIENTIFIC CO., Los Angeles, San Francisco, Seattle 
MINE and SMELTER SUPPLY CO., Denver, Colo. 


THERE'S AN OLSEN BALANCING MACHINE TO BALANCE ANY ROTATING PART... 
FROM MINIATURE MOTOR ROTORS TO PARTS WEIGHING UP TO 25,000 POUNDS 


Representatives: 
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i onty 1 HAD USED CAPACITRONS 


IN MY FLUORESCENT 
BALLASTS! 






Ss RETURNED FOR 
el REPLACEMENT 
: 


You Too Will Want the Dependability 
of CAPACITRONS to Keep Your Ballasts 
on the Job at Extreme Temperatures 


Capacitron fluorescent ballast capaci- 
tors are the result of one of the most ex- 
tensive research projects ever conducted. 


Continuous laboratory work, carried on 
for over two years in conjunction with 
actual field tests involving operational 
reports on over 20,000 service units, 
has proved the ability of Capacitrons to 
remain on the job when ordinary 
capacitors fail. 


Capacitrons will put an end to your 
fluorescent ballast capacitor worries and 
at the same time provide the assurance 
of adequate deliveries to meet increased 
production requirements. Why not let 
us work with you now? 


IMMEDIATE 
DELIVERY! 


Telephone 
VAN Buren 3322 


ey 
The CAPACITRON GComsaay 


849 North Kedzie Ave., Chicago 51, Illinois 








1944 and was responsible for the design of both indus 















will be in charge of engineering and other activities « 
the division. He has been with the company sinc: 
1924. W. B. Hill has been appointed manager o! 
manufacturing for the household refrigerator divisio: 
and will have all refrigerator operations, both at Eric 
Pa., and at Schenectady, N. Y., under his direction. Hi 
headquarters will be at Erie. His association with th: 
company dates from 1908. 


















Charles Davies, industrial designer, is now a con 
sultant on styling and product engineering with the 
United States Air Conditioning Corp. Mr. Davies had 
previously been active in the air conditioning field as 
president of the Davies Air Filter Corp. from 1930 to 










trial products and home appliances. 








Paul Henry Company announces the appointment oi 
Albert E. Baak as executive director of the controls 
division. Mr. Baak comes to Paul Henry after an as- 
sociation of 12 years with the Minneapolis- Honeywell 
Regulator Company and is a specialist im research and 
development on temperature and pressure controls. 
















HOWARD F. MacMILLIN 


BAAK 





ALBERT E. 






Howard F. MacMillin has joined the statf of 
Arthur D. Little, Inc., industrial research chemists and 
engineers. Mr. MacMillin, who is a graduate of Massa- 
chusetts Institute of Technology, was formerly presi- 
dent and general manager of the Hydraulic Press Manu 
facturing Company. In his new connection he will 
direct research in the fields of mechanical engineering 
and applied physics. 























Lieutenant Commander Lincoln Maytham has 
been elected vice-president of the Wire Recorder De- 
velopment Corp. at a recent meeting of the board of di- 
rectors. The corporation is in charge of the wire 
recorder licensing program for the Armour Research 
Foundation of the Illinois Institute of Technology. 

















J. S. Murray, formerly electrical engineer with the 
Follansbee Steel Corp. since 1919, has recently joined 
the Alliance Machine Company as manager of the Pitts- 
burgh, Pa., district. Mr. Murray is a member of a 
number of national engineering societies. 









A pioneer in the field of refrigeration, Christian 
Steenstrup, has recently retired after 44 years of 
service with the General Electric Company. Mr. Steen- 
strup is best known for the simple and economical 
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BLAND Threaded Products 


The Bland Precision Products Com- 
pany can fill immediately any re- 
quest for threaded products in any 
quantity. Our capacity for volume 
production, while at the same time 
maintaining high quality, has been 
proven again and again during the 
war years, when a day and night 
production schedule was necessary 


: in order to supply the leaders in the 
aviation industry with precision 
Nay 4a studs and bolts. 
PROMPT DELIVERIES 


LOWEST PREVAILING PRICES 


a 


SX 


HE 
Sw RELY ON BLAND PRECISION PROD- 
7 UCTS COMPANY = FOR: @ Roll 
ee eee Threading @ Automatic Screw Machine 
JCH EV ROLE T/ Operations to One Inch in Diameter @ 
oes Hardening and Heat Treating @ Center- 
: less Grinding @ Cut Threading @ Buf- 
f 000 GC Is fing and Plating @ Wide Variety of 
4M ‘ Secondary Operations such as Drilling, 
a Tapping, Riveting, Milling and Knurling. 


Specialists In - L A he D 
Rolled and Cut Threading a. 8 

ee tee ae Precision Products Company 
Finished Plated Part HARTFORD CONNECTICUT 


BRANCH OFFICE: 404 FISHER BLDG., DETROIT, MICH. 


NOVEMBER 1945 
















































The above photo-view shows how the bracket of a 


Courtesy of WESTINGHOUSE ELECTRIC 
AND MANUFACTURING COMPANY 
lima, Ohio, Office 


SOCKET HEAD CAP SCREWS 


hold bracket on motor 


Westinghouse motor is mounted and held in position 
by Allen Socket Head Cap Screws. The screws are set 
up with the Allen Hex Key above-shown held in the 
hand. This manner of holding a motor part permits of 
a rigid assembly with the utmost facility. 


The key with right-angle bend serves handiest in this 
application. In others, the use of a straight key in a 
power driver accelerates speed in assembling. Small 
screws may be held on the end of the key and threads 
engaged in the tapped hole without fingering-in. 


The superior strength of the Allen screw permits use 
of smaller-than-usual sizes, accommodated by smaller 
flanges, lighter parts. Screws are “pressur-formd” of 
ALLENOY steel, so the steei fibres are continuous and 
uncut under the head, increasing strength for tight set- 
ups. Accurate threading to a high Class 3 fit further 
adds to holding- power under vibration. 


Order ALLEN samples or stock require- 
- ments of your local Industrial Distributor. 


Ca 
i 


Te 
Gres THE ALLEN MANUFACTURING COMPANY 


HARTFORD 1, CONNECTICUT, U.S.A 














hermetically sealed refrigeration unit which he devel- 
oped and built in 1925. For this achievement he was 
awarded General Electric’s Coffin Award for an out- 
standing contribution in the electrical field. This was 
the second time Mr. Steenstrup had won this award. 
He had earlier received this honor for having developed 
a method of hydrogen copper brazing. Mr. Steenstrup 
has a total of 113 patent assignments to his credit. 


The engineering staff of George L. Nankervis Com- 
pany has been increased by the addition of W. E. 
Stadel and M. W. Woodruff. Both men have a 
background in metal finishing, including laboratory 
control and research, and have been associated with a 
number of industrial manufacturers prior to joining 
the Nankervis organization. 


Appointment of Ray C. Ellis as vice-president of 
Raytheon Manufacturing Company has been an- 
nounced. Mr. Ellis was formerly director of the War 
Production Board’s radio and radar division. Prior to 
his service with the WPB, he was connected with the 
General Motors Corp. from 1930 to 1941. In 1936, he 
was made manager of General Motors’ Delco Radio 
Division. 












RAY C., ELLIS GEORGE D. CONLEE 


George D. Conlee has been appointed as chief 
engineer at Conlon Corp. Previously to assuming this 
post, Mr. Conlee was with Meadows-Thor and more 
recently with Henry J. Kaiser Co., Sperry Gyroscope 
and Bendix Aviation. His duties will cover develop- 
ment of peacetime models of electric domestic washers 
and ironers. 


Appointment of W. H. Wells to the post of quality 
control engineer of the heating device division of Gen- 
eral Electric Company’s appliance and merchandise de- 
partment has been announced. His headquarters will 
be at the company’s Bridgeport, Conn., plant. 


Election of William McNear Rand as president 
of Monsanto Chemical Company has been announced. 
Mr. Rand, previously a vice-president of the company, 
succeeds Charles Belknap, who will continue as chair- 
man of the executive committee. Mr. Rand has been 
with the Monsanto organization since 1921. 


Robert J. Harper and C. Stowe Myers, associates 
of Walter Dorwin Teague, industrial designer, have 
been taken into partnership, according to an announce- 
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but you CAN restore pep... .efficiency .. . add years 
of useful life with “Tuffernell’’ insulating materials 


When you want to bring back your worn and weary 
electrical apparatus to efficient, normal operation, be 
sure you get the right materials for the particular job . 
from the complete line of Westinghouse insulating ey Py) | Catalog 65-000 gives com- 
materials, They’re ““Tuffernell” ... a complete line of 3m , eRe PL FS aay, plete ordering information 


. . ° and helpful application 
micas, fabrics, varnishes, tapes and papers. data os Wentiaaiuitbe tar 


Just added to the “Tuffernell” line is Silicone DC-993, [ye Sl sulating materials. Ask 
a varnish that approaches Fiberglas, mica and asbestos & uememecenimen | for your copy. 
in ability to resist moisture, heat and corrosive fumes. § es : 
Ask your Westinghouse Distributor for a copy of 
Catalog 65-000 which gives complete information on 
“Tuffernell” msulating materials, or a copy of B-3601, 
“Questions and Answers on Silicones”. Or write 
Westinghouse Electric Corporation, P, O. Box 868, 
Pittsburgh 30, Pa. J-06367 


— Westi ghouse © 


PLANTS IN 25 CITIES... OFFICES EVERY WHERE 
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Solution Stability In A 
Black Finish For Steel 


PENTRATE 


the patented process 


at! 
- “f 


Pentrate’s solution stability results from the rigid 
control of the manufacturing process at every stage. 
Pentrate is compounded and blended mechan- 
ically and by controlled fusion to insure perma- 
nent solution stability. Pentrate solutions do not 
break down or change with continued use and 
do not require periodic complete replacements. 

Pentrate is an actual penetration of metallic 
surfaces without dimension change. It imparts 
a durable and attractive black finish that is rust 
resisting. Pentrated surfaces definitely reduce 
friction on moving parts. This has been proved 
by laboratory tests and by production runs. 

More than 20 years of constant research in 
Heatbath laboratories enable Pentrate to offer 
the most in economy in speed and production 
work. The inherent stability of Pentrate solu- 
tions requires no energizers or periodic solution 
renewal. 

The established and proven simplicity of 
Pentrate operation does not require specially 
skilled labor. 

f 





Write for a free 
catalog, today. 


Ih = 
je 





ment by Mr. Teague. Mr. Harper is director of design 
in the organization’s New York office, and Mr. Mye;s 
holds the same post in the Los Angeles office. 





Walter R. Breeler has assumed the position of ge: 
eral manager of the Allegheny Ludlum Steel Corp. plant 
at Dunkirk, N. Y. He was formerly assistant general 
manager. Mr. Breeler is a holder of many patents 
on steels and steel processes and is a member of several 








pre fessional societies. 






Raymond K. McClintock has been appointed to the 
post of engineering consultant of Sylvania Electri 
Products’ International Division, with headquarters i 
New York City. Mr. McClintock has been with Sy! 
vania since 1936 and has held various engineering 
posts with the company, including an assignment to the 
radio tube division’s design and development section 
at Emporium, Pa., from 1936 to 1940. He was pre 
viously with the radio laboratory of the Philco Cory 
and worked on radio interference elimination with New 
York Edison Company. 
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RAYMOND K. McCLINTOCK LEROY D. KILEY 






Leroy D. Kiley, recently head of the new devices 
section and executive assistant to the vice-president 
in charge of engineering at the Friez Instrument di- 
vision of Bendix Aviation Corp. has now been pro- 
moted to the position of general manager. He succeeds 


A. C. De Angelis, resigned. 










Carl J. Hollatz joins the executive staff of Ray- 
theon Manufacturing Company. Previously, he was 
manager of Ken-Rad Division of General Electric Com 
pany. His other former connection include posts with 
Westinghouse and Radio Corp. of America. 












C. A. Lindemann assumes the post of quality con- 
trol engineer for the wiring device and accessory equip- 
ment divisions of General Electric Company’s appliance 
and merchandise department at Bridgeport, Conn. Dur- 
ing the war, Mr. Lindemann was coordinating engineer 
for the wiring device division and assisted in the de 
sign and development of several military and naval de 
vices. 























The general administrative staff of the recently pr« 
jected General Motors Technical Center will be headed 
by W. J. Davidson as administrative engineer an: 
Colonel A. J. Schamehorn as assistant administrative 
engineer. Appointment of Lyle A. Walsh as manager 
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35 years is the service record 
of this threaded vertical Gits 
oiler... and it could very well 
have gone right back on the 
job after this picture was taken! 


This Gits drive type oiler isn’t 
very “pretty” because it has 
lead a truly rugged life. Its his- 
tory is lost in antiquity but its 
performance was unquestioned 
right to the end! 


This Gits elbow-type veteran 
really “took it on the chin” 
many years ago, but continued 
to deliver trouble-free service 
in spite of its battered condition. 


From an Engineer’s Viewpoint 


Gits Oilers Made of Bar Stock stand the 
test of time with an unflinching record of 
reliable performance. 


Gits Oilers Made of Bar Stock come in a 
wide range of sizes and types to fit every 
specialized lubrication need. 


Gits Oilers Made of Bar Stock will take 
abuse over and beyond the exacting de- 
mand of any lubricating problem. 


Gits Oilers Made of Bar Stock, viewed solely 
on their performance record, are the most 
economical . . . dollar for dollar . . . that can 
be specified to solve your lubrication prob- 
lems. 


Here is positive, visual proof that Gits Oil- 
ers made of bar stock give uninterrupted, 
trouble-free service over an extended 
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period of years. From an engineer's viewpoint, we can- 
not be more specific because Gits Brothers records 
date back but 35 yéars and there is no instance of 
product engineering failure in that period of time! 


Specialized engineering research is the keynote 
of this enviable performance record. When sub- 
mitted to Gits Bros., your oiling problems are given 
personalized, sincere attention that result in a spe- 
cific and permanent solution. Leading to this end, 
we suggest that you submit your lubricating prob- 
lems for Gits specialized consideration. Also, ask for 
the Gits Catalog No. 60 giving details of Gits lubri- 
cating devices and engineering data. 


‘GiTs Bros. Mrs: €@o. 


1840 South Kilbourn Avenue, Chicago 23, Ill. 





MIGHTY MODERN SERVANT OF INDUSTRY 


HEAT CAN BE MOLDED! It can be cast into any size 
or shape—twisted this way or that to suit innumerable 
needs—from a tiny coil to keep baby's milk at the right 
temperature to the gigantic units which keep the spill- 
way gates of huge hydro-electric power dams from 


freezing in the winter. 


Although Industrial Heating Units have been used quite 
extensively, there are still endless ways they can be 
employed. If you have an application for heat, whether 
it be space heating, liquid heating, oven heating or 
heating of solids, we can help you. Most likely one of 
our standard heating units will solve your problem. If 
not, we can custom make one for you. 


In short, if you now use heat but are interested in 
cleaner, more simple and more efficient electric heot, 
or if you have an operation where heat can assist you, 
call upon us. We'll give you the benefit of our more 
than 25 years’ experience in the field of electrical en- 
gineering. We'll help you every step of the way! 


TUTTLE & KIFT, INC. 


1825 North Monitor Ave. * Chicago 39, Ill. 
MANUFACTURERS * DOMESTIC AND INDUSTRIAL 


HEATING UNITS * SWITCHES * CONTROLS 








of operations of the advanced engineering section has 
also been announced. Mr. Davidson joined General 
Motors in 1914, has held a succession of engineering 
posts and in 1942 became director of engineering service 
for war products. Col. Schamehorn became a mem- 
ber of General Motors organization in 1916 when he 
joined the Hyatt Bearing Division. Mr. Walsh joined 
the company in 1926 and most recently was made as- 
sistant to the vice-president in charge of the engineer- 
ing staff at the central office of the Company at Detroit. 


Stephen J. Benn has opened his own office at 410 
North Broad Street, Philadelphia 8, as a consultant in 
product development, specializing in air conditioning, 
refrigerating, and related fields. Previously, he had 
been connected with various manufacturers in these 
fields in engineering capacities. 


STEPHEN J. BENN A. J. ZABER 


Charge of all manufacturing and engineering opera- 
tions at the Gray-Mills Company has been placed in 
the hands of A. J. Zaber, newly appointed works mana- 
ger. Mr. Zaber, who is an engineering graduate of the 
University of Wisconsin, Joins Gray-Mills after 21 
years of experience in product engineering. For the 
past 14 years he had been with the Modine Manufac- 
turing Company. 


INDUSTRIAL BRIEFS 


Proposed merger of Universal Cooler Corp. of 
Marion, Ohio, and Utah Radio Products Company 
of Chicago into the International Detrola Corp. of 
Detroit was recently approved by stockholders of the 
three companies concerned. The merger brings to- 
gether companies with a total of nine manufacturing 
plants in the United States and two in Canada. Prod- 
ucts made by the merged companies include refrigerat- 
ing units, radio components, and radios. 


Electronic Laboratories of Indianapolis, Ind., have 
announced a new flickerless fluorescent lighting sys- 
tem to be used on 25-cycle current. A new conversion 
unit eliminates the flicker that normally results when 
fluorescent lighting is used with low-cycle current. 
The unit incorporates a rectifier tube and a voltage- 
doubler circuit. 


Peacetime output of the automatic electric blanket, 
one of the company’s completely new electrical appli- 
ances, was recently disclosed by General Electric 
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partners in 


Drafting, Reproduction, 
Surveying Equipment 
and Materials, 
Slide Rules, 
Measuring Tapes. 


eeethe world’s 
safest trains 
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® Many brilliant projects have been started with a K & E Slide Rule and the back 
of an old envelope. But between a new conception and its practical execution 
of the vital links are always the engineer and the draftsman. For through their 
techniques they construct the project on paper with unmistakable clarity and 
precision. In this their drafting instruments and equipment become part of their 
own hand and brain, and their partners in creating. 

For 78 years Keuffel & Esser Co. Slide Rules, drafting equipment and materials 
have been partners in creating the greatness of America, in making possible 
our nationwide railway system, giant airports, fine radios for nearly every home 
.». 50 universally is K & E equipment used, it is self-evident that every engineering 
project of any magnitude has been completed with the help of K & E. Could you 
wish any surer guidance than this in the selection of your own “engineering 
partners’? 

In slide rules especially, you will find K & E precision invaluable. For it not 

only brings you a slide rule that is a joy to 
® use, but it adds to your confidence in making 
C ro CG TI rn mS every calculation. You will find Don Herold’s 
booklet, “How To Choose A Slide Rule”, 
amusing and very helpful. Write on your 
letterhead to Keuffel & Esser Co., Hoboken, N. J. 












Company’s Bridgeport, Conn., plant. The automa 
blanket uses the same basic principles as were appli 
to the production of electrically heated flying suits and 
casualty blankets for the armed forces. The new bla 
ket, which is a successor of the blanket first made 
the company in 1936, incorporates several new desig: 
elements. Outstanding is the use of a special singl 
strand, spiral-wound insulated wire which has mac 
possible the elimination of the transformer used in t 
m | prewar blanket. 






























% yo product involves a 
astening operation—woo 

to wood, metal to metal, fabric 
to fabric, composition to com- 
position, or any combination 
of these—you can slash unit 
costs by increasing production 
volume with high speed 


Chicago Rivet Automatic Set- a 







Allegheny Ludlum Steel Corp. has given priority 
on its peacetime expansion program to the immediat 
erection of the new $2,000,000 research laboraton 
and experimental center at its headquarters plant 






ters and Chicago Rivet tubular 
or split rivets. Four rivets are Beach type 

automatically fed, inserted and iy Double Rivet 
upset at one release of the foot b ¢ Setter with 








al by the quadruple mode! ¢ Adjustable : : 
CEitaee liver Some. Siasie, r Riveting Brackenridge, Pa. Both fundamental and applied r 





double and triple setters are . 

also available. " 
Quick change hoppers, avail- 
able as extra equipment, en- : 
4 / able some models to switch quickly from 
one size and style rivet to another. Nearly 
/ all models clinch grommets, eyelets, staples 
é and Dzus fasteners and insert drive screws— 
x all automatically. 





search will be sponsored on specialized stainless, mag- 
netic, valve and other types of steels produced by th 
company. The new plant will be completely air-con- 
ditioned, including provision for elimination of dust | 

electrostatic precipitation. 






FREE FASTENING CLINIC 
[ If your product is small, send us an unfas- 
v tened sample. If it’s large, send a sub-assem- 
bly. We will gladly analyze your fastening 


L/ problem, recommend the type rivet and 
Chicago Rivet Automatic Setter needed 
\ 
VENTILATORS 
WASHING MACHINES 


and estimate production rates that can be 
y y VY GUOa ae te ae ee ae Bendix Home Appliances, Inc., expects to start 
ee ee production of its new automatic electric ironer early 


set up on the job. 
\ 
next spring. Its automatic electric home drier should 
go into production somewhat later. Both appliances, 
the company points out, are new and have not been 
made by it before the war. 


Entrance into the lighting field has been announced 
by the American Transformer Company. The com- 
pany will now add a line of fluorescent lamp ballasts 
to its existing lines of transformers and other electrical 
equipment. 









RADIC Pants 
REFRIGERATORS 
RUBER GOODS 
SEWING MACHINES 
SHOES © Snare 
STEP LADDERS 
STOVES 
TELEPHONES 
TOASTERS © Toys 
TYPEWRITERS " 


















































Construction of a new vinyl plastics plant at Niagara 
Falls, N. Y., has been announced by the Goodyear 
Tire and Rubber Company. Plant is expected to be 
completed early in 1945. 





















Makes a Complete Line of 


Materials Handling 
Equipment 


ALL TYPES of materials handling work in 
busy plants everywhere is dispatched speed- 
ily—at lower cost—with "WELD-BILT” Equip- 
ment. Designed and built with the specialized 







Purchase of a new plant has been announced by 
Communication Parts. The new plant, located at 
; 1101 North Paulina Street, Chicago, features special 
Portable bam . ° ; 
Elevators |" installation so that each work bench is a complete unit 
yet is adaptable to assembly line operation. A laboratory 
is included in the plant facilities. 




































| Plant expansion has also been announced by Walker- 
Turner Company, Inc. Ground has been broken at 
aia i - Plainfield, N. J., for a new plant to provide 75,000 sq. 
Lift Trucks ft. of floor space and to cost $300,000. The area of the 

' existing plant, also in Plainfield, is to be increased re- 
sulting in a total of 200,000 sq. ft. of space in both plants 
devoted to production of machine tools. 


“know-how” of 'Weld-Bilt" engineering skill. 





Portable Elevators ¢ Hydraulic Lift Trucks st 
2 & 4 Wheel Trucks °¢ Skid Platforms 


Tiering Machines © Barrel Trucks & Racks 




















Send for Folder covering all types of “Weld 
Built’ Materials Handling Equipment 














Peacetime program of Monsanto Chemical Com- 
pany encompasses 151 construction and expansion 
Skid Plat. projects totalling an expenditure of $48,400,000. The 
forms : : ° 

projects point to the development of entirely new plas- 

ig ik | tics and chemicals, establishment of special research 
WEST BEND EQUIPMENT CORP. | laboratories and new pilot plants, and construction of 
233 Water Street . sey eR 6S | various other facilities. The company also announces 
an interesting innovation in the establishment of an 
application advisory group to assist manufacturers i 








Dollies 













Materials Handling Engineers 
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@ Right now, identical twins of molded plastics 
are rolling off our machines by the thousands, 
all earmarked for the military services, where 
uniformity is of prime importance. 


In the postwar tomorrow, General Industries 
will once again be able to offer you the experi- 
ence and equipment that will mold your plastic 
parts, efficiently and economically, the last piece 
as accurate as the first. 


From blueprint to finished product, manufac- 
ture will be speeded by experienced engineers. 
For instance, we can offer slight changes in design 
that will improve the moldability of the prod- 
uct. Ingenious mold makers realize the utmost 


importance of accurately-placed inserts, close 
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tolerances and finish to meet the most critical 
specifications. Skillful operators, working with 
modern equipment, will turn out any quantity 
of identical pieces that will work smoothly and 
efficiently in your finished products. 


General Industries is among the top capacity 
molders of America. Our combination of skilled 
experience, fine craftsmanship and adequate 
machinery can help mold salability into your 
postwar products. 


THE GENERAL INDUSTRIES COMPANY 


Molded Plastics Division © * Elyria, Ohio 
Chicago: Phone Central 8431 Milwaukee: Phone Daly 6818 
Detroit: Phone Madison 2146 Philadelphia: Phone Camden 2215 


ENERAL 
NDUSTRIES 
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the use of plastics. This group, known as the Plastics 
Technical Council, consists of ten Monsanto engineers 
and chemists. 











Scott Radio Laboratories, Inc., announce that they 
are now in full production of their non-radiating marine 
radio receiver for civilian use. This 12-tube receiver 
was developed during the war to Navy specification. 
Scott also announces that it has under development new 
models of wire recorder units for home use. 














A production schedule for electric shavers topping 
1941 rates by 50 per cent has been set by Shick Incor- 
porated, according to company officials. It is expected 
that this rate will be met by the first of the year. Mean- 
while first shipments of postwar production have left the 
Schick plant. 




















@ More than 65 precision parts are used in the apeaytet The Sheldon Machine Company, Inc., has ac- 
assembly of the average electric relay. Each of these ° . : 

carte suuet be precision atnct and the autenialy’ aamt be quired the Vernon line of machine tools heretofore 
perfect to give you consistent performance and lasting made and sold by the Machinery Manufacturing 
durability. Company of Los Angeles. All production of these 





oe astiiiiieicediaiiiite al 
oe © tnlaa wae Co. Se hee aes. machine tools has been transferred to the Sheldon plant 


facture of electric relays. This concentrated effort gives | at Chicago. 
you precision manufacture and assembly that guarantees 


maximum relay performance. ' ; ; 
Relays perform vital functions—it pays to buy the Reopening of its plant at Dayton, Ohio, has been an- 


op recente ge —— catalog of Potter | nounced by the Standard Electrical Products Com- 
Sane ee Hee pany. The plant will engage in the production of 


° variable transformers and relays. 
4 iz ¥ PHter eBrumbield areco.mc 


Swift reconversion of its wartime shell fuze plant in 
107 N. 10th ST., PRINCETON, INDIANA Chicago to the production of radio sets has been re- 
Tg ——— | vealed by Stewart-Warner Corp. Utilizing four paral- 


lel assembly lines, the company expects to turn out 
PUA a 




























5000 sets daily when maximum production is reached. 
The complete peacetime line of Stewart-Warner radios 
is set at 14 models. 













Taylor Fibre Company has acquired a modern 
industrial building of 12,000 sq. ft. floor area at La 
Verne, Cal., about 30 miles from Les Angeles, for the 
operation of its recently-announced new West Coast 
plant. Production of the Taylor line of phenol fibre 
in various forms and shapes is scheduled to start in the 
early winter. 














omplet ely and 
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A new plant for fabricating of plastics products has 
been acquired by Teckna Company at West Warren, 
| Mass. This will supplement existing facilities at Bay- 
side, N. Y. Executive offices remain at Bayside. 
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Production of welded mechanical tubing by the 
United Tube Corp. of Ohio will be increased through 
additional facilities provided by a new plant opened at 
Cleveland. The new plant, the company states, is fur- 
nished with new equipment throughout. 


tro 













Design and manufacturing headquarters of Water- 
man Products Company, Inc., have been moved from 
1900 North 6th St., Philadelphia 22, to 2445-63 Emer- 
ald St., Philadelphia 25. 


> i H E H fi it | R D aac > 4 First peacetime production of electric vacuum clean- 


ers—both floor-type and hand-type—has come off the 
soi ce hl ad sikeeosteo age: assembly lines at the East Springfield plant of West- 
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FIBERGLAS INORGAK 
VARNISHED TUBINGS 


M-R Fiberglas Varnishea Tubings are 
made in four grades: 


Standard; Double Saturated; Triple 
Strength and Impregnated. 


STANDARD GRADE has maximum flex- 
ibility, is treated with a minimum of 
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MITCHELL-RAND INSULATION COMPANY, INC. 


COrtlandt 7-9264 


51 MURRAY STREET 


Fiberglas Varnished Tape and Cloth A 
Insulating Papers and Twines 

Cable Filling and Pothead Compounds 
etait 

MRe Loa tamer i ts 


NOVEMBER 1945 


Complete and Comprehe' 
of Varnished Tubing 
to meet every kno 
tronic industries. 
For Varnilshed Tubings tha 
_. that will resist high temp 


alway 
for the Varnished Tubing 
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s remain flexible . - - 







varnish and recommended for high 
temperatures where dielectric strength 
is not a factor. 


DOUBLE SATURATED has all qualities 
of the Standard Grade but with addi- 
tional coats of varnish to bring the di- 
electric rating up to 1500 volts. 


TRIPLE STRENGTH is built up with coats 
of especially flexible insulation varnish 
for dielectric ratings up to 3,000 volts 


FREE FOR THE ASKING! 
Write today for your Wall 
Chart with reference tables, 
electrical symbols, allowable 
capacities of conductors, di- 
electric averages, thicknesses 
of insulating materials and 
the M-R Wax and Com- 
pound Guide Book .. . they 
are full of valuable infor- 
mation... 


+ won't fray, burn : 
eratures, high diele 
check with Mitchell-Rand 


best suited to you 
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r needs. 


and is particularly suited where assem- 
bly operations include the possibility 
of rough handling 

IMPREGNATED is the Optimum in Su- 
periority for high gloss, non - hydro- 
scopic, resistance to high temperatures, 
oils, acids, etc IMPREGNATED has a 
dielectric rating beyond 8,000 volts 
and is unequalled for Long Life Under 
Most Severe Conditions Write For 
Samples. 


FOR USERS OF COTTON YARN 
VARNISHED TUBINGS 


The Mitchell- Rand MIRAC and HY- 
GRADE Varnished Tubings of long 
staple fibre yarn are comparable to 
Fiberglas Tubings in dielectric ratings, 
tensile strength, flexibility and long 
life. 
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NEW YORK 7, N.Y. f 


PARTIAL LIST OF M-R PRODUCTS 
Loe Me a te] 

ota Mee ee fh) ae me ono 
Impregnated Varnish Tubing 

Insulating Varnishes of all types 


Fiberglas Saturated Sleeving and Varnished Tubing 
pus Toot me GT me ee) 

Extruded Plastic Tubing 

Varnished Cambric Cloth and Tape 

Mica Plate, Tape, Paper, Cloth ond Tubing 
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ay NEW! 


The ULTIMATE in 


SOLDERLESS 


CONNECTING DEVICES 









Soldering 


NO 
Crimping 


























SAVES TIME 








Simply lay stripped ends of two or more wires in the slot. 
Built-in clamps on Bee nut and terminal post lock a wire to a 
wire in a vibration-proof, low resistance connection. Write for 
SAMPLES and data. 













Tests Everything Electrical 
from 100 to 550 Volts 


Equipped with Neon light which tells instantiy where 
trouble lies in circuits, fuses, cut-outs, motors, etc 
Indicates hot or grounded wires. Tells AC from DC 
Saves precious time. The only pocket-size tester with 
PATENTED SAFETY FEATURE. Lifetime guarantee 
List $1.50. Pot. No. 1,778,883. Purchase thru 
regular electrical dealers. 





















STRIPPERS 
AND CUTTERS 


ahi 


e@ CLEAN CUTTING 






@ PRECISION STRIPPING 






@ FAST WORKING 









@ EASY OPERATING 






The Wenco S-15 Simplex wire stripper employs 
a unique patented oscillating blade principle assur- 
ing a complete and clean job of stripping insulation. 

This stripper will accommodate wire up to 7/16 
diameter stripping insulation without scratching, 
marring or damaging wires in any way by a simple 
quick withdrawal of the wire through the blades. 

It is indispensable for stripping parallel wire, 
heater cord and outer jacket on service cord. 

The Model S-15 is the simplest operating produc- 
tion wire stripper on the market. 

Send sample wires and have your stripping prob- 
lems engineered by Wenco. 

Ask for your copy of new bulletin. 















Write for Dealership Plan. 
WENCO MANUFACTURING CO. 


SIMPLEX WIKE STRIPPERS AND CUtTens 
TOOLS * DIES * STAMPINGS © SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,1LLINOIS 
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inghouse Electric Corp. This was the first produc 
tion of these appliances since April of 1942. Company 
officials expect 1946 output to exceed the 1941 peal 
by 50 per cent and in 1947 the company expects to 
double prewar production. The floor model inco1 
porates several new features leading to more efficient 
cleaning and greater mobility. 





A fourth plant has been added to the production facili- 
ties of Solar Manufacturing Company. This plant 
will be located at North Bergen, N. J., and will be 
operated as the company’s main eastern plant. The 
new plant will provide 140,000 sq. ft. of manufacturing 
space. 





Wilmotte Laboratory, Inc., of Washington, D. ( 
has opened a branch laboratory at 236 W. 55th St., 
New York 19, to provide additional engineering serv- 
ices in electronics application. The New York labora- 
tory will be under supervision of Paul H. Crago, for- 
merly with Union Switch and Signal Company, Spe- 
cialties, Inc., and Federal Telephone and Radio Corp 
in various engineering posts. 


Contracts have been placed for the erection of 10 
buildings for General Electric Company’s projected 
“Electronics Park” development near Syracuse, N. Y. 
This development is to cost $10,000,000 and will pro- 
vide a 155-acre manufacturing plant, laid out and land- 
scaped like a college campus. It will be the center of 
General Electric’s electronics manufacturing activities, 
but other manufacturing units of the electronics depart- 
ment will be maintained at Schenectady. Buffalo, Utica, 
and other points. 






TRADE ASSOCIATIONS AND 
TECHNICAL SOCIETIES 


AIEE Sponsers Fall Technical Paper Program 

In lieu of a regular fall meeting, the American Insti- 
tute of Electrical Engineers is featuring a technical 
paper program, including a 17-paper symposium on 
radio-frequency cables sponsored by the AIEE com- 
mittee on communication with the cooperation of the 
Army and Navy. 

Other papers scheduled for publication include sev- 
eral papers on communication subjects, protective de- 
vices, electrical machinery, and industrial power ap- 
plication. A complete listing of the papers included 
in the program is available from the offices of the 
institute at 33 W. 39th St.. New York 18. 


IRE Schedules Winter Technical Meeting 

Several major features will mark the 33rd annual 
winter technical meeting of the Institute of Radio 
Engineers at the Astor Hotel, New York City, January 
23 to 26. Outstanding will be a considerably expanded 
commercial exhibit at which it is expected some 150 
companies will be represented. 

The release of much technical information from the 
category of wartime secrets is expected to be reflected 
in the content of the technical papers to be presented 
at the sessions of the meeting. Tentative subjects already 
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VARFLEX CORPORATION 


ROME, NEW YORK 


FIRS T 
| SUCCESSFUL SILICONE SLEEVING | 
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This one-piece clip nut holder, formed 
from 10-gage steel, is one of the many 
Titchener stamped products that has re- 
placed cast or forged counterparts. Con- 
sider the advantages of this stamping over 
a casting: (a) Withstands greater shock 
and fatigue, less likely to crack or fail in 
service. (b) Lighter, easier to handle in 
assembly. (c) No trimming, grinding or 
surface machining. (d) Elimination of ex- 
pensive drilling operations. Holes were 
punched and held to size and location. 
(e) Costs less to make. 


Production and Methods Engineers, 
Purchasing Agents 


Here are the advantages of Titchener service: 


1. Titchener engineers may be consulted 
without cost or obligation to your com- 
pany. You may send in prints of proposed 
products, models, bench samples, or parts 
in production. 


2. Customer property is restricted to a small 
group of Titchener engineers. Service is 
confidential and personal. 


3. Titchener has 59 years of experience in 
the engineering, tooling and production 
of stampings. 


4. Titchener service is complete, including 
plating and finishing. 


size order. 
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Strip Metal and Wire Forming 
325 WALNUT ST. BINGHAMTON, N. Y. 












5. Titchener can guarantee deliveries on any 








scheduled include: Broadcasting; Frequency Modul: 
tion and Television; Navigational Aids; Communica 
tions and Relay Links; Radar; Industrial Electronics 
Testing Equipment; new developments in Panoram 
Reception; Microwave Measuring Devices; Broadcast 
Receivers ; Vacuum Tubes; Antennas and Radio Wave 
Propagation. 

The IRE comes to its 33rd annual winter session with 
a membership of more than 16,000 throughout the 
world, the largest in its history. More than 12,000 mem- 
bers are in the United States. 















American Society for Metals Sponsors 
First Postwar Metals Exposition 

The 27th National Metal Exposition, first big post- 
war industrial exhibit in the metals field, will be held 
at Cleveland’s Public Auditorium on February 4 to 8 
under sponsorship of the American Society for Metals. 
Originally it was scheduled for October, but in view 
of the continuing military demands on transportation, 
it was decided to move the event into next year to 
assure largest possible attendance. : 

The exposition, as usual, will be held in conjunction 
with the National Metal Congress. Cooperating with 
the American Society for Metals in presenting the 
sessions of the congress, will be the following engineer- 
ing groups: American Welding Society ; Iron and Steel 
and Institute of Metals divisions of the American Insti- 
tute of Mining and Metallurgical Engineers; and 
American Industrial Radium and X-Ray Society. 































































Radio Speaker Groups in RMA Reorganize 
All manufacturers of speakers and speaker parts 
within the Radio Manufacturers Association have been 
transferred from the amplifier and sound equipment 
division to the parts division. A new speaker section 
and a speaker parts section have been established within 
that division. Purpose of the change is to provide im- 
| proved service to these manufacturers. 
| Chairman of the new speaker section is George R. 
Haase of the Operadio Company and chairman of the 





































Calendar of Technical Meetings 


Nov. 7 through 9—Refrigeration Equipment Manufactur- 
ers Association meeting (for REMA members only) at Hot 
Springs, Va. 

Nov. 8 and 9—21st Annual Convention, The Association 
of American Battery Manufacturers, Stevens Hotel, 
Chicago. 

Dec. 10 through 12—41st Annual Meeting, The Ameri- 


can Society of Refrigerating Engineers, Hotel Pennsyl- 
vania, New York City. 
























Jan. 21 through 25—Regular Winter Meeting, American 
Institute of Electrical Engineers, Engineering Societies 
Building, New York City. 


Jan. 23 through 26—33rd Annual Winter Technical 
Meeting, Institute of Radio Engineers, Astor Hotel, New 
York City. 


Feb. 4 through 8—National Metal Congress, including 
meetings of the American Society for Metals, American 
Welding Society, American Institute of Mining and 
Metallurgical Engineers, at Cleveland. 














March 4 through 7—Annual Spring Open Meeting, Re- 
frigeration Equipment Manufacturers Association, Chi- 
cago. 







May 7 through 9—National Association of Corrosion En- 
gineers, Kansas City, Mo. 
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The SUL- FOS and EAS y- FLO way 


is the fast, low-cost way to fabricate ELECTRICAL ame 


ROTOR BARS are joined to 
end rings by SIL-FOS brazing. 


SWITCH JAW assembly fab- 
ricated by EASY-FLO brazing. 
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Already a wide variety of electrical equipment, such as 
switch boxes, enclosures, and lighting fixtures, are made 
by SIL-FOS or EASY-FLO brazed construction. And more 
and more such parts are being redesigned, or designed 
from scratch, for this simplified fabricating method. 


Naturally, there are compelling reasons for this wide-scale 
adoption. They boil down to these two basic facts: 


1. SIL-FOS or EASY-FLO brazed assemblies are fully as 
water-tight, fully as strong, and fully as able to stand 
vibration, shocks and extremes of temperature as solid 
metal. They also effectively resist corrosion. 


2. SIL-FOS or EASY-FLO brazed construction is economi- 
cal—for it can be produced with considerable savings 
in man-hours, machine-hours, metals and costs. 


These are decisive reasons why every designer and pro- 
ducer of electrical equipment should get the facts about 
SIL-FOS and EASY-FLO, the two low-temperature silver 
brazing alloys that have made brazed construction 
practical. 


You can get the full facts quickly 
by writing today for BULLETIN 12-A 


Agents in Principal Cities 


& HARMAN 


82 FULTON ST., NEW YORK 7, N. Y. 


Bridgeport, Conn. * Chicago, Ill. * Los Angeles, Cal. « Providence, R. I. * Toronto, Canada 
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speaker parts section is A. D. Plamondon, Jr., of t! 
Indiana Steel Products Company. Chairman of the 
parts division is R. C. Sprague. 











John Fritz Medal Awarded to Dr. Jeffries 
Annual award of the John Fritz Medal of the Ame 
ican Institute of Mining and Metallurgical Engineers 
has been made to Dr. Zay Jeffries, vice-president of 
the General Electric Company and in charge of that 
|* company’s chemical department at Pittsfield, Mass. He 

is a past president of the institute. 
The honor was conferred on Dr. Jeffries for his 
| “leadership in the solution of problems affecting the 
production, conservation, substitution and scientific ap- 














praisal of metals and alloys.” Dr. Jeffries is well known 
for his many books on engineering materials, and ac- 
complishments in the field of research. 











ASRE Announces Annual Meeting 
The American Society of Refrigerating Engineers 
| has scheduled its 41st annual meeting for December 10 
through 12 at the Hotel Pennsylvania, New York City. 
This will be the first meeting on a national scale since 
last December. 

Four technical sessions have been planned by Charles 
S. Leopold, national vice president and chairman of the 
program committee. National officers for 1946 will be 
installed. Many of the society’s technical and other 
committees will also hold meetings. 




















NEMA’S Motor Index Shows Drop 


Index of orders for motors and generators reported 
by the National Electric Manufacturers Association for 





for magnetic chucks. In a typical case, 






a Selenium rectifier, assembled ‘on 3 | July, shows a decline of 4 per cent as compared with 
: p ; j the figures for June. A decline of 23 per cent is shown 
days notice and operating direct y from | in the July figures as compared with July, 1944. 





The index for electrical insulating materials shows 


: : an even greater drop—21 per cent from June of this 
supplied 220 volts DC to magnetic | year and 13 per cent from July, 1944. 


a 3 phase line without transformers, 







chuck. Less space, lower cost, higher 






Chemical Engineers Elect Officers 
At the annual meeting of the Association of Con- 
DC means SC...Selenium Conversion. sulting Chemists and Chemical Engineers, Inc., Albert 


Parson Sachs, consulting chemical engineer, was elected 
g 
If you use DC. . .get the facts on SC! president, and Henry M. Shields, of Bull & Roberts, 


was elected vice-president. Claude F. Davis, chief 


SEND FOR BULLETIN chemist, Schwarz Laboratories, was chosen secretary. 





efficiency and better operation proved 










Aluminum Association Issues Quarterly Bulletin 

First number of “Aluminum Bulletin,” official publi- 
cation of the Aluminum Association, has made its ap- 
pearance.. It is scheduled for publication four times 


at eee yearly, will serve to bring information about aluminum 


f A vy E R l a fy | to industry as a whole, and will also act as an informa- 
0 tion medium within the aluminum field itself. 













A historical review of the aluminum industry fea- 
1719 WEST PICO BOULEVARD tures the first number and there is also a discussion of 
ests mere il il) the postwar position of aluminum. Copies are available 
° from the association at 420 Lexington Ave., New 
EXPORT DIVISION: FRAZAR & HANSEN York 17. 







301 CLAY STREET, SAN FRANCISCO, CALIFORNIA 





IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA Stoker Manufacturers Issue Engineering Report 
Several projects of the engineering and research 
committee of the Stoker Manufacturers Association are 
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FORMALITY IS THE 


THIEF 


of Time! 


Salvage the time wasted on outworn business ges- 
tures and postures — the endless backing and filling, 
the passing of the buck, the painful wrapping of each 
detail in red tape, the dogged defense of “dignity” by 
keeping people waiting for hours and days — and you 
have cut free enough time to do all the things you never 
thought you'd get to, before. 


Unfreeze the face, unfetter the mind, unlock the 
joints and muscles — and new energy is released. New 
energy to handle the added volume of production and 
business demanded now, to put and keep the new 
peacetime world on an even economic keel. 


There’s nothing new in this idea. For at Bristol Brass 
it's been everyday working practice for more than 95 
years. Now we're simply going to work harder at it, to 
save even more of our customers’ time as well as our 
own, so that we can all get more done... and also get en- 


joyment, as usyal, out of friendly business relationships.’ we 


In fact, we are set now to move faster than ever. The 
Sales Engineering Department is better fitted to advise The BRIS T 3° L BRAS < 
with you on sales-building applications, to your prod- CORPORATION 
uct, of Bristol Brass sheet, rod, and wire. The mills are 
ready, with new furnace and rolling mill equipment, to Makers of Brass at Bristol, Connecticut, Since 1850 
handle greater volume with traditional Bristol prompt- 
ness. And Bristol's distributors and eleven branch offices 
are ready to give you the closest co-operation right in 
our own territory. So let’s talk it over now. Say when! 
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Spiralon, the newly developed Surco plastic 
insulated wire, embodies many decided improve- 
ments for tracer code identified wire, particularly 
reduction in weight and space, and smaller sizes of 
O.D. Spiralon’s coding combinations are unlimited 
with colored spiral stripes, easily and immediately 
seen. Because the spiraling does not add color 
pigments to the primary covering, Spiralon retains 
increased insulating resistance and allowance for 
greater voltage. 


Covered with a nylon jacket, Spiralon also 
proves highly resistant to fungi and abrasion, elimi- 
nates voids, reduces creepage when terminals are 
being soldered, and injury to insulation when in 
contact with a hot soldering iron. In fact, all insulating 
and protective qualities are greatly increased with 
this thin nylon jacket, which is resistant to high heat 
and low temperatures, and which raises the rupture 
point far above that of the average lacquer coating 
on braid. Send for complete specifications. 


“SHIELDED WIRE © VINYL RESIN SHEETING © HIGH 
FREQUENCY WIRE and CABLE ¢ INSULATING 
TAPE @ INSULATING TUBING 


Address Dept. E 


ELECTRICAL 





INSULATION CO. 
84 Purchase St., Boston 10, Mass. 




















discussed in a currently published report of the com 
mittee. This report was originally submitted at the 
general meeting of the association recently held i 
Chicago. Highlighting the activities of the committe: 
for the past year was the preparation and distribution 
of the SMA Technical Manual. Since its publicatio: 
some 20,000 copies have been distributed, of which 
about 8000 went to other than stoker manufacturers. 


Magnesium Group Elects Officers 

Recent meeting of the Magnesium Association in Ney 
York City resulted in the reelection of Edward S 
Christiansen, president of the Magnesium Corp. of 
\merica, as president of the association. Others elected 
included: A. Cristello, Eclipse-Pioneer Division of Ben- 
dix Aviation Corporation, vice-president ; and Clayton 
E. Larson, White Metal Rolling and Stamping Corpora 
tion, treasurer; T. W. Atkins remains executive vice 
president. 

A feature of the meeting was a discussion by W. G 
Harvey of the American Magnesium Corp. of the part 
the light metal can play in the design of new machinery 
for the textile industry. 


NAM Issues Booklet on Patents 

Stressing that the postwar world depends largely on 
research and invention protected by patents, the Na- 
tional Association of Manufacturers has released a 22- 
page booklet, “Patents—and Your Tomorrow,” which 
provides basic information on the United States patent 
system and on related subjects. 

Using a simple “question-and-answer”’ technique, the 
booklet provides definitions on such terms as cross-li- 
censing, restrictive licensing, cartels, compulsory licens- 
ing and exchange of patents. Copies are available from 
NAM’s headquarters at 14 W. 49 St., New York 20, 


or from the association’s regional offices. 


Electrical Truck Group Educational Program 

A new postwar educational program has been started 
by the Electric Industrial Truck Association, which 
includes manufacturers of battery trucks, batteries and 
charging equipment. The program will be headed by 
Charles F. Kells who will make his headquarters at 
the association’s offices at Pittsburgh. It will be airhed 
at developing new uses for electrical trucks and at 
product improvement. 


Battery Manufacturers to Meet 

The Association of American Battery Manufacturers 
will hold its 21st annual convention at the Stevens Hotel 
in Chicago on November 8 and 9. 

A full program to consider current problems, includ- 
ing manufacturing problems caused by the continued 
lead, shortage, has been planned, according to E. T. 
Foote, association president. 


Corrosion Engineers Plan 1946 Annual Meeting 

Technical programs will feature the three-day annual 
meeting scheduled for May 7, 8 and 9 next year at 
Kansas City, Mo., by the National Association of 
Corrosion Engineers. In addition to the technical pro- 
grams, there will be exhibitions of corrosion-resistant 
corrosion-mitigation and various other types of pro 
tective materials. 
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Applications 


1. Bearing Brackets are ruggedly built to maintain 
bearing alignment; top half is closed to prevent 
falling objects and dripping liquids from entering 
the vital parts of the motor. Cooling air enters 
through openings in the bottom half of the bracket. 


2. Bearing Nuts and outer Grease Seals lock the 
inner ball bearing race on the shaft and fit over a 
machined concentric extension on the inside of the 
bearing housing in the end bracket — forming a 
grease sealed enclosure — keeps dust out, grease in. 


3. Lock Washers hold the bearing nuts tight. 


4, Ball Bearings are grease lubricated, self con- 
tained, single row open ball bearings. Bearings may 
be removed and cleaned or replaced and positively 
locked in place when reassembled. 


5. Grease Seals extend over a machined concentric 
extension on the inside of the bearing plate, forming 
a grease seal for the inside end of the bearings. 


*. Bearing Plates hold the outer bearing 
race in place and close the inside of the 
bearing housings. 


These Design Features of 


CENTURY FORM J 
SQUIRREL CAGE MOTORS 


Assure Protection 
and Long Life On 


General Purpose 














7. Ventilating Fans, one on each end of the rotor, and 
scientific arrangement of air passages remove heat 
and reduce danger of hot spots — assure long in- 
sulation life. 


8. Welded Copper Squirrel Cage Rotcr provides 
positive uniform cross section of conductors which 
gives uniform operating characteristics and long life. 


8. Cast Iron Frame is rigidly reinforced with inner 
ribs; ventilating passages are large and smooth. 
Stator core provides a high degree of resistance to 
industrial atmospheres and moisture in damp areas. 
This is a result of Century’s Triple Insulation — 
(1) high dielectric slot insulation, (2) use of the latest 
scientific developments in magnet wire, (3) windings 
sealed with Century special insulating compound. 


Specify Century Motors on all your electrically 
powered equipment. Engineered to the functional 
characteristics of the machines they drive to 
assure top performance — Century Motors 
are a vital factor in producing a better 


So. es product at a lower cost. 





Century Squirrel Cage Motors are available in sizes 1/6 to 600 horsepower, 


CENTURY ELECTRIC COMPANY ~~ 1806 Pine Street « St. Louis 3, Missouri 


446 Offices and Stock Points in Principal Cities 
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Technical Literature in Review 


MANUFACTURERS’ BULLETINS AND CATALOGS 


STANDARDS AND SPECIFICATIONS e 


Electrical Controls 

comprehensive 68-page catalog covers a complete 
line of safety switches, motor controls, multi-breakers, 
and related equipment. All types of equipment are 
illustrated, and dimensions and ratings are tabulated. 
This catalog can be used in conjunction with individual 
lhulletins issued by the company. A reference index to 
these bulletins facilitates such use. Cutler-Hammer, 
Inc., 315 N. 12th St., Milwaukee, Wis. 


Nickel-Plating Process 

A process for bright nickel plating for both protec- 
tive and ornamental purposes is described in an eight- 
page bulletin (No. 51). Formulaes, operating condi- 
tions, recommended voltages and amperages, and other 
application data are provided. Udylite Corp., 1651 E. 
Grand Blvd., Detroit 11. 


Recording Devices 

Electric counters and timing devices, including high- 
speed coil winding counters, are listed in this eight-page 
illustrated catalog (No. 50). Equipment cataloged also 
includes mechanical types of counters. Production In- 


strument Company, 710 W. Jackson Blvd., Chicago 6. 


Flexible Couplings 

Four-page bulletin (No. 200-A) lists advantages, 
specifications and dimensions, also ratings of bonded 
rubber flexible couplings specifically designed for use 
with fractional-horsepower motors for any direct drive 
application. Lord Manufacturing Company, Erie, Pa. 


Fastener Data 

Engineering data, as well as details of available stock 
sizes and weights, are supplied in a six-page folding bul- 
letin covering machine screws and stove bolts. Another 
six-page bulletin gives similar data on thread forming 
and sheet metal screws. The Lamson & Sessions Com- 
pany, 1971 W. 85th St., Cleveland 2. 


Laminated Plastics 

A 54-page illustrated catalog presents engineering 
data and application information on an extensive line 
of vulcanized fibres, laminated phenolics, phenol fibres, 
special phenol-impregnated material for gears, and other 
related materials. The catalog discusses how these ma- 
terials are made and how their quality is controlled. 
Properties are tabulated as well as charted. Selection 
charts are a useful feature. Fabricating information 
is presented in detail with accompanying working draw- 
ings. Taylor Fibre Company, Norristown, Pa. 


Thermostats 

Remote bulb thermostats, immersion thermostats, 
pressure switches, and other types of related equipment 
are listed in this 12-page condensed catalog (No. 


4591-C). The equipment described is_ illustrated. 


BOOK REVIEWS 


Specifications and ratings are conveniently tabulated. 
United Electric Controls Company, 69-71 A Street, 
Boston 27. 


Aluminum Applications 

Some 3500 possible applications for aluminum are 
listed in a comprehensive compilation which offers both 
guidance and stimulation to the designer. Classified by 
industries, the book lists, for instance, 117 separate ap- 
plications in the electrical equipment field, about 50 
applications in precision instruments, and some 33 dif- 
ferent types of aluminum finishes. Aluminum Com- 
pany of America, Pittsburgh, Pa. 


Electrical Test Instruments 

A brief outline of principles applicable to design of 
electrical test instruments is included in this 16-page 
booklet. In addition, there is background information 
on production, research and servicing facilities provided 
by the manufacturers. Nilsson Electrical Laboratory, 


Inc., 103 Lafayette St., New York 13. 


Cut Felt Parts Manual 

Information of value to the designer who may want 
to specify cut felt parts is contained in a compact 40- 
page manual. The book lists engineering properties 
of felt, indicates its most common uses, and gives “how- 
to” guidance on selection and specification. Standards 
established by the SAE and the ASTM are reproduced 
and there are other engineering data included. Photo- 
graphs show manufacturing processes as well as some 
standard uses of felt for component parts. The manual 
also provides samples of four of the 11 -felts covered by 
SAE standards. The Felters Company, 210-U South 
St., Boston. 


Cold Rolled Strip Steel 

An &4-page pocket-size illustrated handbook provides 
much valuable data on cold rolled strip steel. The con- 
tents include descriptions of uncoated and coated prod- 
ucts; classification of extras (carbon 0.25 percent and 
under) ; standard tolerances; tables of Rockwell hard- 
ness valves and tables of other engineering data. The 
Thomas Steel Company, Warren, Ohio. 


X-Ray Diffraction 

3asic theory as well as applications of X-ray diffrac- 
tion are summarized in a 16-page reprint of several arti- 
cles by F. G. Firth, research engineer. Divided into 
three sections, the booklet discusses (1) basic principles 
and theory of X-ray diffraction, (2) the constitution 
of matter, and (3) application problems. The same 
sponsors also have available a four-page reprint of a re- 
cent article on the use of low angle X-ray scattering in 
research involving certain industrial processes, such as 
occur in the production of synthetic rubber and resins, 
chemical manufacture and processing of fibres. In ad- 
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illustrating the wide scope of Scovill’s 
metal-working ability in the 
electronics field 

This ‘‘pulse” valve for range finding 
and detection apparatus was made by 
Scovill to more exacting specifications 
than you would perhaps ever demand. 
Let’s look at some of the requirements. 

Its 50-odd metal parts . . . made of 
sheet, rod, wire and tube stock by forg- 
ing, stamping, drawing, cold-heading, 
machining and wire-forming . .. re- 
quired working to tolerances of the high- 
est order since each must fit its neighbor 
exactly during assembly. Most of the 
oints were soldered... yet no solder 


Please send me a free copy of “Masters of Metal” booklet de- 
scribing your facilities. I am interested in the ELECTRONENT* 


applications checked. 


Batteries (} Dials 
Record Changers __(_] Escutcheons 
Clips } Jacks 
Condensers | Lugs 


Other applications 
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| Panels 
C) Sockets 


THIS IS THE 
OF RANGE 


“PULSE” 


FINDING 


AND DETECTION 


could go through to the inside . . . under 
penalty of rejection. 

Plating of internal walls to a specifi- 
cation plate thickness required precise 
control. A single scratch or nick on in- 
ternal surfaces or edge of flanged con- 
necting tube meant rejection of the en- 
tire assembly. Yet rejections were few. 


CONSIDER SCOVILL’S VERSATILITY 
To improve the quality or lower the 
cost of your small electronics’ compo- 
nents or complete assemblies, investi- 
gate the production versatility as out- 
lined for the “pulse” valve. You'll find 
that Scovill’s designing, metal-working 


25 Mill Street 


Name 


(_] Stampings (misc.) 


(_] Tubes 


Company 


Address 





and assembling skill is your best bet 
for the right metal parts. For proof, 
write for literature, using coupon below. 


*Electronents = Electronic Components 


Scovill 


MANUFACTURING COMPANY 
WATERBURY 91, CONN. 








SCOVILL MANUFACTURING COMPANY 


Electronic Division 


Waterbury 91, Connecticut 
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_ MEETING YOUR 

SPECIFICATIONS 
TODAY AND EVERY 
DAY FOR THE LIFE 
OF YOUR PRODUCT. . 


That’s our FUNCTION! 


There’s not a great problem involved 

to meet specific requirements “on de- 

livery” . . . any wire can be manufac- 

tured “to pass.” But it’s another 

matter to meet these same require- 
ments year after year under the severe strains 
and loads in service. 


Hudson Wire engineers are not just wire special- 
ists—They are field strategists . . . anticipating 
causes of wire failures, insulation wearing, over- 
loads, etc. They do more than recommend a wire, 
more than fill your specifications. The service 
life of your product will not be impaired because 
of an inferior wire or insulation—if it’s a Hudson 
Wire product. That's what we are paid for! 


JUST FILL IN GAUGES AND MAIL FOR SAMPLES AND PRICES 


Cotton Covered 
Celanese Covered 
Glass Fibre Covered 
Twisted Multiples 
Parallel Multiples 
Litzendraht 


‘HUDSON WIRE COMPANY 


LA MELE { 
CONNECTICUT 


Enameled Copper 
Enameled Iron 
Enameled Alloy 
Enameled Aluminum 
Silk Covered 


v1 
WINST 





dition to describing the basic consideration in the us 
of low angle X-ray scattering as a research tool, the 
article also describes and illustrates equipment used i: 
such studies. North American Philips Company, Inc 


110 E. 42nd St., New York 17. 


Electrical Products 

A general catalog (No. 451) is a comprehensive list 
ing of safety switches, distributing panels, switchboards, 
circuit breakers and other controlling and distributing 
equipment. The 80 pages include rating tables, wiring 
diagrams, illustrations of standard models, and other 
pertinent data. BullDog Electric Products Company, 
Box 177, Detroit 32. 


Multiple Dise Clutches 

A 15-page catalog describes multiple disc clutches de- 
signed on the “floating disc’ principle. Design and 
application data are given in detail, and specifications 
of both single and double clutches are tabulated. Pho- 
tographs are also provided and, in addition, there are 
sectional drawings showing the design details. The 
Carlyle Johnson Machine Company, Manchester, Conn. 


| Magnesium Castings 


Eight-page bulletin summarizes machining and _fin- 
ishing data applicable to magnesium castings. The fol- 
lowing data are conveniently tabulated: speeds, feeds, 
and depths of cut for turning, boring and milling; pro- 


| cedures for polishing ; methods of corrosion prevention ; 
| available chemical treatments. 


Superior Magnesium 
Castings, Division of Superior Bearing Bronze Com- 
pany, Inc., 140 Banker St., Brooklyn 22, N. Y. 


| High Frequency Preheaters 


Two four-page bulletins describe compact models of 
high frequency heat generators specially designed for 
plastic materials. The bulletins provide operational de- 
tails and give performance data. The equipment 1s 
identified as models CB and DE. Airtronics Manufac- 
turing Company, 31-28 Queens Blvd., Long Island 
City 1, N.Y. 


Custom-Built Electric Motors 

A 32-page illustrated brochure provides details of 
specially designed electric motors for a variety of appli- 
cations. Cutaway views, detail drawings and specifi- 
cation data are included. The manufacturer’s produc- 
tion, development and testing facilities are also 
described. The motors described include actuators, 
submersible pump motors, dual rotation motors, invert- 
ers, explosion-proof motors, and other units. Electrical 
Engineering and Manufacturing Corp., 4606 W. Jeffer- 
son Blvd., Los Angeles 16. 


Copper-Base Alloys 


The design engineer will find this 128-page compila- 


| tion a useful source of data on copper-base alloys. In 
| addition to a general treatment of the properties of these 
| alloys, the handbook discusses the copper-zinc alloy 
| system; the effect of additional alloying elements such 


as lead, tin, aluminum, silicon, nickel and arsenic; the 
effect of annealing and cold-working on microstructure 
and physical properties ; and other special subjects. The 
presentation has been grouped on the basis of the appli- 
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Gah weitlont! OF TOOL AND DIE MAKING 


YOU BUY LESS STEEL AND REDUCE 
som RITE 


MACHINING CosTsS 


CC Cast-To-Shape, the modern obtained by fabrication from bar 
















| method of tool and die making, stock or forgings. 
WRITE is effecting important savings of Particulars are available through 
| FOR THIS time, trouble and money for anin- Allegheny Ludlum representatives; 
rea creasing number of manufacturers. or write for the booklet today. 
ns : 
BOOKLET 5 aa Even very intricate shapes can 


now be cast successfully within an 
eighth inch of finished size. This 
means that you buy less steel at the 


start and reduce machining costs - 
substantially. A [ [ . = N 


Tools which could not be made 


by conventional methods except in 
sections can often be fabricated 





It gives you details of 
FCC Air Hardening, Oil 
Hardening and other Cast- 
To-Shape Tool Steels and 
describes other FCC 
money-saving Tool Steel 


Specialties. 
Get your copy—write for from FCC Cast-To-Shape blanks in 
| it today. a single piece. STEEL CORPORATION 


ADDRESS DEPT. EM-36 In many instances performance Forging and Casting Division 


of the tool is better than can be DETROIT 20, MICHIGAN 


W&D 9642-C 
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COUNTS IN SELLING, T00 


\ 


q 


> DESIGN 


You hire the best brains and 
skill you can find to design 
and engineer the greatest pos- 
sible amount of selling appeal 
into your product. 


/ 


o> QUALITY CONTROL 


/ You choose materials and 
/ guard production processes 
| to build the value into your 

product that insures your 
\ customer’s satisfaction. 


ADVERTISING 


You lay careful plans and 
spend sizable amounts to 
expose your product to the 
favorable attention of peo- 
ple with money to buy it. 


IDENTIFICATION 


How much care and thought go in- 
to that final link in the selling process 
—the mark that identifies your prod- 
uct? Remember the name plate is 
your signature — it should reflect the 
pride you feel, the quality you offer. 


Ecoa name plates are worthy marks 
for worthy products. Etched or litho- 
graphed on metal, they stay perma- 
nently readable, look better, longer. 
We'll gladly help you design a finer 
name plate. Write us fully; no obli- 
gation. 


5 OO7, 


Name Sales 


ETCHING COMPANY 
OF AMERICA 


1520 Montana Street, Chicago 14, Illinois, Dept .11 E. 


Metal Name Plates, etched or lithographed « Plastic Name Plates, Dials 

and Panels, lithographed or screened * Etched Metal Scales, Clock Dials, 

Instrument Panels, Art Novelties, Advertising Specialties * Etched Metal 
Panels for elevators and architectural uses. 


SUBSIDIARY OF DODGE MFG. CORPORATION, MISHAWAKA, INDIANA 
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cations of the alloys discussed. Special characteristic 

composition and applications are discussed, and table 

of comparative properties are added. Charts, photo- 
micrographs and other pictorial material are used to 
amplify the contents. An appendix of miscellaneous 
data is useful. Bridgeport Brass Company, 30 Gran 

St., sridgeport 2, Conn. 


Variable Speed Controls 

A handy vest-pocket size 30-page booklet (G455) 
gives concise information on the design principles, oper- 
ating features and application of several types of vari- 
able speed controls. Equipment described may be built- 
in with original equipment, and is adaptable to electrical 
remote controls. Close-up views, phantom photographs 
and diagrams add to the value of the book. Reeves 
Pulley Company, Columbus, Ind. 


Injection Mold Design 

Basic considerations involved in injection-mold de- 
sign for plastics parts are treated in a 12-page article 
which is made available in reprint form. Diagrams are 
used to excellent advantage to show alternate methods 
of molding and to illustrate examples of good and poor 
design. Lester-Phoenix, Inc., 2711 Church Ave., 
Cleveland 13. 


Electronic Motors Controls 

Electronic units for motor control are described in a 
four-page bulletin. Photographs show typical units, 
and schematic diagrams add to the descriptive text. 
Elextron Equipment Corp., 917 Meredian Ave., South 


Pasadena, Cal. 


Broad Band Antenna 

Four-page bulletin describes broad band dipole an- 
tenna especially suited for aeronautical service operating 
in the range of 108 to 132 mc. The bulletin provides 
application details, size and weight data, mounting in- 
struction and other details. Bendix Radio Division, 
Bendix Aviation Corp., Baltimore 4, Md. 


Tellurium Copper 

The special characteristics of tellurium copper are 
summarized in an eight-page technical data bulletin. 
Physical, mechanical and fabrication data are tabulated. 
There is a section dealing with the machinability of this 
type of copper alloy. Chase Brass and Copper Com- 
pany. Inc., 236 Grand St., Waterbury 35, Conn. 


Paper-Base Phenolic Laminates 

A loose-leaf, indexed manual of engineering data pro- 
vides a handy and up-to-date compilation of informa- 
tion on Consoweld, a high-strength paper-base phenolic 
laminate for a wide range of industrial uses. Revisions 
and new bulletins can be inserted into the manual. Con- 
solidated Water Power & Paper Company, Wisconsin 
Rapids, Wis. 


Silicone Materials 

The commercial availability of silicones has brought 
an entire new range of engineering materials into use 
in the form of resins, varnishes, and rubber-like com- 
pounds. This 12-page bulletin summarizes basic tech- 
nical information relating to the different materials of 
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Design Idea 


to help you sell 


Gs visual indication is a sales advantage for 

hundreds of products. And G-E Neon Glow 
Lamps have outstanding qualities as indicators. 
Use them on home appliances, wiring devices and 


industrial electrical equipment! 


Distinctive orange red 


your POSTWAR ; glow, needs no cover glass. 


PRODUCT 
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HOME APPLIANCES... Build more useful- 
ness into your appliances. G-E Glow Lamp 
gives instant visual indication that range 
units are on. Other applications: waffle 
irons, electric irons, roasters, heating pads. 


\ 


- Dependable long life 
rated at 3000 hours. 


3. Very low current con- 
sumption. 


4. Variety of sizes and watt- 
ages. 





WIRING DEVICES... No fumbling in the 
dark to find the light switch if it has a 
G-E Glow Lamp. When lights are off, the 
glow lamp is a highly visible indicator as 
to location of the light switch. 


THESE ARE TYPICAL EXAMPLES of indicator light assemblies 
made by several manufacturers to house G-E Neon Glow Lamps. 
For- names of these manufacturers, write to the address below. 





CHECK THESE UNIQUE FEATURES OF G-E NEON GLOW LAMPS 


5. High resistance to vibra- 
tion and shock. 

6. Usable on AC or DC cir- 
cuits. 

7. Work on regular 105-125 
volt circuits without the 
use of step-down trans- 
formers. 

8. Practically no heat. 





INDUSTRIAL EQUIPMENT...G-E Glow 
Lamp in voltage tester can be used to in- 
dicate polarity, frequency, DC or AC, as 
well as voltage. Other uses: exit indicators, 
fire alarm stations, panelboards. 





FREE! New folder desuribes typical uses 
for G-E Neon Glow Lamps and gives 
lamp data. Write address below. 


GENERAL @ ELECTRIC 
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1 Newark Street, Hoboken, N. J. 
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Socket and Jewel Light Assemblies ‘| 


Check the Quality 
Features of the DRAKE 
No. 500 Series... 


Time Tested. Millions have been 
used since March 1940! 


Available in amy quantity with 
any type of bracket. 

Sturdy Bakelite Molded insulat- 
ing casting shields socket from 
outside contact. 


Center contact lead wire mechan- 
ically secured before soldering. 


Both lead wires withstand over 
25 Ibs. tension. 

Rounded eyelet edges prevent cut 
or frayed lead wire insulation. 


1000 volts minimum breakdown 
voltage between contacts and to 
ground, 


Casting mechanically secured to 
bracket . . . can’t turn. 


Socket mechanically secured 
within casting . . . can’t turn or 
be pulled out. 

Center contact secured within 
J socket . . . comtact won't pro- 
trude when lamp is removed. 


Xm, 


j Sa SS Se 


Consider this better underwriters’ ap- 
proved DRAKE Dial Light Assembly 
for your production needs. Lead wire 
can be any length from 234 in. to 4 
ft. Prompt shipment in any quantity 
assured. May we send sample or 
our newest catalog? 


DRAKE MANUFACTURING CO. 


1713 W. HUBBARD ST. ¢ CHICAGO, U.S.A. 


ARDS eu 


THE UNIVERSAL LIQUID CEMENT 


Used in the electrical field for 
35 years... In Peace and in War 


READY TO USE e DRIES QUICKLY 


WATERPROOF 


A few of Ambroid’s many uses: 


Our laboratory 
is at your serv- 
ice. Special 
adhesives sup- 
plied for va- 
rious industrial 
lines. Send us 
your problems. 


For holding calibrating screws... 
holding mercury switch tubes 
in clips . . . insulation non-fray 
. » » @nd moisture-proofing. 
Request on your 
letterhead brings sample 


Packaged in tubes, pint, quart and 
gallon cans. 


AMBROID CO., INC. 


EST. 1910 


305 FRANKLIN ST., BOSTON 10, MASS. 








this type. Tables of physical and other properties, and 
application and performance data are included. Dow 
Corning Corp., Midland, Mich. 


Air Compressors 

Heavy duty industrial compressors are cataloged in 
this 52-page brochure. The motor-driven compressors 
described (WN-112-114 Series) are powered either by 
synchronous or induction type motors. The brochure 
provides comprehensive design details with close-up 
photographs of component parts, as well as large cross- 
section and cutaway views. There are several pages of 
photographs of these compressors in use. Sullivan 
Machinery Company, Michigan City, Ind. 


Finishing Materials 

Finishing materials for fine polishing, buffing and de- 
burning are cataloged in this 20-page manual. The 
compositions are listed as to type, use and characteris- 
tics. Special types for stainless steel, and chrome plate, 
and for coloring brass, metal, etc., are included. A 
digest of approved finishing methods is added. Mc- 
Aleer Manufacturing Company, Rochester, Mich. 


Mercury Clutch 

A midget size, rugged, automatic, mercury-actuated 
clutch is described in a four-page technical bulletin (No. 
108). Operating principles are outlined and graphs 


are used to show performance characteristics. Mercury 
Clutch Corp., 1504 12th St., S. W. Canton, Ohio. 


Speech Input Systems 

The importance of speech input equipment in a radio 
broadcasting system is stressed in an 18-page booklet. 
Components, characteristics and performance of a typ- 
ical high fidelity auto system are discussed. The text 
is supplemented with large full-page diagrams including 
diagrams of a studio speech input system, a master dis- 
patching system, and of studio speech input equipment. 
Western Electric Company, 195 Broadway, New 
York 7. 


Color Dynamics 

The growing use of color in industrial equipment has 
been an outstanding wartime development. A series of 
booklets on this subject, titled “Color Dynamics,” pro- 
vides background information on this subject, and shows 
specific instances of such use of color on machine tools 
and other equipment. Pittsburgh Plate Glass Company, 
632 Duquesne Way, Pittsburgh 22, Pa. 


Small Motors 

Fractional-horsepower motors ranging from 1/500 
hp and up are described in an eight-page catalog (No. 
3a-14). Suggested applications are listed, ratings are 
tabulated, and dimension charts are provided. Installa- 
tion diagrams are also included and typical models are 
illustrated. F. A. Smith Manufacturing Company, Inc., 
Union and Augusta Sts., Rochester 2, N. Y. 


Automatic Voltage Regulators 

A line of automatic voltage regulators is described in 
an eight-page bulletin (No. 164). Design principles 
and applications are outlined and several standard and 
special models are illustrated and described in detail. 
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Et Me Truarc Retaining Rings 
HCY ee yl 


I: atdes | BEFORE AFTER 
Truare Re- : TRUARC t} TRUARC 
saved Thomson Thomson engineers aa Waldes Truarc Retaining Rings 
Industries up to ‘ wanted to make | made possible the desired sim- 
10% in overall di- : Thriftmaster drill- j | plification—actually INCREASED 
| mensions on their fe heads even simpler EFFICIENCY of Thriftmasters 
' well-known i FS eg and more compact, 4 3 ranging in weight from 5 to 
Thriftmaster vi m, 4 with lower overhang + 1000 pounds. 
; multiple bw a: for greater versatil- ~~ . ‘ 
*, spindle < >, ity, without loss of 
* drillheads. / mea i §€©6 Speed or capacity. 


U.S. PAT. RE — 28,144 


I. HOLDING and positioning machine parts, Waldes Truare 
Retaining Rings offer distinct advantages over nuts, shoul- 
ders, collars and pins. They save cost by simplifying and 
speeding up production. They makeassembly and disassembly 
much quicker, easier. They can be put on and taken off 
time and time again—and still retain the perfectly true circu- 
larity that gives them their never-failing grip. Test Waldes 
Truare Retaining rings in your products and in the ma- 
chines that make them. We'll furnish samples and complete 
data. Write Dept. G-11 


WALDES ail 


‘RUARC 


4 
TRADE MARK 





care S) 


RETAINING RING 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


CANADIAN REPRESENTATIVES: PRENCO PROGRESS CORP., &TO., 72-74 STAFFORD STREET, TORONTO 
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many customers... 





to Safety. 


ELECTRICAL DIVISION 


MANUFACTURING CO 
VALPARAISO, 





GENERATORS 
CONVERTERS 
DYNAMOTORS 
and other products 


SPECIAL ac, oc 
& universa. MOTORS 


For years our specialty has been the design and production 
of special units to meet the specific requirements of our 
not ordinary stock units, but motors, 
generators and other devices properly designed 
to do the right job the right way. Initiative and 
engineering skill plus the finest craftsmen have 
made ESCO the trade mark that signifies com- 
plete satisfaction in specially-designed electri- 
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212 SOUTH STREET, STAMFORD, CONN. 


That’s where Levolier 
Switches come in. 
they have taken over 168,000 
pulls — on and off — with- 
out trouble or a miss. Over 
a lifetime of actual service. 
Levolier switches are hand 
assembled and individually 
tested, and listed by Under- 
writers’ Laboratories. 


In tests 


Use them in Fluorescent 
installations, individual light, 
or F. H. motor control. They 
are made in 3 to 10 ampere 
capacity, single pole, two cir- 
cuit, series multiple and 
three way pull. 
Electrical Wholesaler about 
Levolier Switches . . 


Ask your 


. Switch 


INC 


INDIANA 





Rating tables and typical circuit diagrams round out 
the contents. Superior Electric Company, 83 Laurel 
St., Bristol, Conn. 





Rotary Pumps 

Design details, operating features and performance 
data covering a line of rotary gear pumps are included 
in an eight-page technical bulletin (No. 944, second 
edition). Photographs show typical uses of these 
pumps. Complete models as well as design features are 
also illustrated. The same manufacturer also sponsors 
a 28-page technical data handbook on the selection, in 
stallation and operation of rotary pumps. Geo. D. 
Roper Corp., Rockford, II. 


Non-Ferrous Castings 

Characteristics and typical uses of castings made 
from magnesium, aluminum, copper-base and other al- 
loys are compiled in a 16-page catalog (No. 45). Photo- 
micrographs, tables of comparative values, and other 
data are incorporated in the contents. Wellman Bronze 
and Aluminum Company, 2533 E. 93rd St., Cleve- 
land 4. 


Storage Batteries 

A comprehensive 170-page volume of specification 
data covers storage batteries for a wide range of indus- 
trial applications. The book is fully illustrated with pho- 
tographs of complete units, cross-section drawings, in- 
stallation sketches, etc. Specifications tables are 
provided, and charts are given for discharge character- 
istics. A section is devoted to maintenance data. The 
book is exceptionally well indexed. Philco Corp., Stor- 
age Battery Division, Trenton 7, N. J. 


Gear Design 

This second edition of “Modern Methods of Gear 
Manufacture” presents 80 pages of valuable data on the 
subject. New information has been added and the 
whole book is organized for convenient reference with 
separate sections dealing with gear design principles, 
gear data, heat treatment, machining and other basic 
subjects. Diagrams, photomicrographs, and other illus- 
trations are used to advantage. A concluding section 1s 
devoted to a description of production machinery. Na- 
tional Broach and Machine Company, 5600 St. Jean 
\ve., Detroit 13. 





STANDARDS and SPECIFICATIONS 


New ASTM Specifications and Procedures 
Cover Metal Powders, Paints, Plastics 

Several important new specifications and testing pro- 
cedures on electrodeposited coatings, metal powders, 
paints and varnishes, and other products have been 
announced by the American Society for Testing Mate- 
rials. The society has also recently issued a 550-page 
compilation of standards on plastics. 

The standards on plastics have already been published 
and the book is available from the society at $2.75 
per copy. Sponsored by the society’s Committee D-20, 
the book lists some 109 test methods, specifications, and 
related data covering a broad range of plastics and their 
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RESISTOR PARTS 
STUPAKOFF pro- 


duces precision-made 
ceramic resistor parts as 
rods, plain or threaded; 
astubes,plain or thread- 
ed;as winding forms for 
all types of resistors; 
and metallized for sol- 
der-sealed resistors. 
STUPAKOFF ceram- 
ics are dense and sturdy, 
vitrified to withstand 
moisture, resistant to 
vibration and thermal 


shocks. 





“FOR GREAT 
ACHIEVEMENT” 





NOVEMBER 1945 





PADDER AND TRIMMER BASES 


Padder and trimmer 
bases that are mechani- 
cally strong,dimension- 
ally accurate, and elec- 
trically stable, keep as- 
sembly lines flowing, 
minimize breakage in 
production and in use, 
insure consumer satis- 
faction. STUPAKOFF 
combines mass produc- 
tion with laboratory 
precision. Exacting con- 
trol extends from scien- 
tific testing of raw ma- 
terial through final 
packing.STUPAKOFF 
engineers are at your 
service. 


STUPAKOFF 


CERAMIC INSULATORS 
FOR YOUR PRODUCTS 
















ELECTRIC APPLIANCE 
CERAMICS 


STU PAKOFF insu- 
lators are planned to 
meet the demands of 
assembly line produc- 
tion and to endure the 
rigorous usage require- 
ments, thus minimizing 
field failures and service 
calls. Made vitrified, 
dense, non-hygroscopic 
or porous as required. 
Made to withstand 
sudden temperature 
changes without frac- 
turing. Engineered to 
suit the job. 


* BUY VICTORY BONDS * 


STUPAKOFF CERAMIC AND MANUFACTURING CO., LATROBE, PA. 










TUBE PARTS 


_ From the day when 
the firs: STUPAKOFF 
ceramic heater insula- 
tor was produced forthe 
first A.C. radio tube, the 
name STUPAKOFF 
has been a synonym for 
quality in the field of 
radio ceramics. Adher- 
ence to specification 
tolerances, both me- 
chanical and electrical, 
and to the proper mate- 
rial for the specific appli- 
cation are integrated 
in every STUPAKOFF 
product. 
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increasing operating efficiency .. . 


| properties. Of the test methods listed, 33 were deve 
oped by the committee and there are also 23 specificatio 
|of quality requirements for the standard groups of pla 
tics, such as the phenolics, acrylics, vinyls, etc. Of tl 
other standards, 24 were developed through Committ 
| D-9 on electrical insulating materials, while 24 on pla 
| tics testing originated from other ASTM committees. 
The recently approved new and revised specificatio: 
and testing procedures on the other materials will lb 
published by the society this fall and will also be 
included in the 1945 supplement to the ASTM Book 
of Standards. In brief, this new matter covers the 
following : 
Electrodeposited Coatings: New specifications covy- 
ering coatings of lead on steel; and also chromate fin 





ie “>. | ishes on electrodeposited zinc hot-dipped galvanized, and 
“S| zinc die-cast surfaces. Revised specifications cover 
electrodeposited coatings of nickel and chromium on 
steel; coatings of nickel and chromium on zinc and 
zinc-base alloys; recommended practice for chromium 
plating on steel for engineering use; and coatings of 
nickel and chromium on copper and copper-base alloys. 

Metal Powders: New specifications cover metal 
powder sintered bearings (oil impregnated). In the 
new tentative two types of bearings are provided for: 
bronze-base and iron-base, with two classes in each. 

Paints, Varnishes, Lacquer, and Related Products: 
Of the new methods developed by Committee D-], 
one test gives procedures for producing films of uniform 
thickness of organic finishing materials on test panels 
and another is a recommended practice for operating 
light and water exposure apparatus (carbon-arc type) 
for testing paint, varnish, lacquer, and related products. 

The society has also adopted a new terminology to 
eliminate some confusion which has existed regarding 
the use of the terms “tentative standards.” Under a 
new policy, tentative specifications and tentative test 
methods will be called “tentatives” and this will serve 
to differentiate all items in this status from the term 
“standards.” Only the latter will connote formal 
|adoption by the society. 


On glass melting furnaces, 
induction heating equipment, 
hydraulic molding presses .. . 
wherever electrically actuated 
functions are related in either 
sequence or duration of opera- 
tion... ATC 
Timers, ‘‘de- 

signed-in” as integral components of the machine 

or process, unfailingly deliver simplicity and 

economy to the operation of the product. 

Whether the Timer is a single unit selected 

from ATC’s standard line, or a complete Time 

Control System engineered to meet special re- 

quirements, proven performance and accuracy have been estab- 

lished on thousands of industrial installations. For machines 

and processes now on the market, as well as those on planning 

boards due to bid for sales in postwar, it will pay to investi- 

gate ATC Timers. Write for data or see your Sweet’s Product 

Design File. 


Automatic Temperature Control Co. 
Logan St. & Germantown Ave., Phila. 44, Pa. 


Army-Navy Sources Issue New Standards 

Limited quantities of an “Index of Army-Navy RF 
| Transmission Lines and Fittings’ have been made avail- 
|able by the Army-Navy Electronics Standards Agency, 
|12 Broad St., Red Bank, N. J. This index is in book 
form and lists information related to the manufacture, 
procurement, storage or use of radio frequency cables, 
connectors, or wave guides. 

The same agency has also issued revised and new 
sheets for the purpose of bringing its ‘Standard Com- 
ponent List No. 5” up to date. The new sheets apply 
to the sections dealing with batteries, cables, electrical 
indicating instruments and accessories ; insulators; ma- 
terials ; radio electron tubes, resistors, as well as to the 
sections covering general information. 


National Directory of Specifications 

A revised and enlarged 1300-page edition of the 
National Directory of Commodity Specifications (Misc. 
Pub. M178) has been published by the National Bu- 
|reau of Standards, U. S. Department of Commerce. 
| This is the first revision since 1932. It comprises brief 
summaries of each specification and indicates where 


TIMERS ADD PRODUCTION AND PROFIT 
TO MACHINE AND PROCESS OPERATIONS 
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FOR THE APPLICATION ™ 


The Saginaw Recirculating Ball-Bearing Screw 
and Nut brings new ease, accuracy and efficiency in 
screw thread operations of raising or lowering, 
opening or closing, extending or retracting. Work- 
ing on the principle of rolling balls inserted be- 
tween the threads of the nut and the screw, it 
results in efficiencies to 90% and over. 


The Saginaw Ball-Bearing Screw and Nut can be 
operated manually or by power, with the operating 
force applied to either the screw or the nut. De- 
signed for a wide range of sizes, its fields of appli- 
cation are practically unlimited. It has been suc- 
cessfully applied to retracting airplane landing 
gears and to the movement of wing flaps on planes. 
It can be applied to the lowering of a car door 
window or to milling machines and lathes as a 
lead screw, a jack or a control mechanism. 


BUY VICTORY BONDS 


t 
5 


DIVISION, 


MANUFACTURER OF STEERING GEAR ASSEMBLIES - 
ASSEMBLIES - PROPELLER SHAFTS - 


NOVEMBER 1945 








This friction-free unit is a companion product to 
the proven recirculating ball-bearing steering gear 
now universally used: in cars and trucks. You may 
have a problem which the Saginaw Ball-Bearing 
Screw and Nut can solve. Our engineering depart- 
ment will be pleased to give it special attention. 


THE PRINCIPLE—In the ordinary nut 
and bolt, power is consumed by 
friction caused by the threads riding 
on each other (left). To ease friction 
and thus decrease actuating effort, 
Saginaw Steering Gear devised a 
means of inserting bearing balls be- 
tween the threads connecting the nut 
and bolt (right), and developed a 
method of permitting the balls to 
recirculate through a special race- 
way. Freedom from friction permits 
greater speeds without excessive heat 
generation ... reduces operating cost 
as much as two-thirds. 


NNN) 
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Sagin aw Steering Gear 


GENERAL MOTORS CORPORATION, 


SAGINAW, MICHIGAN. 





STEERING LINKAGE 


DIESEL ENGINE AND AIRCRAFT PARTS 
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the original specification may be obtained. The stanc- 
ards and specifications covered are those adopted by 
national technical and trade associations and by govern- 
ment agencies. The book is available from the Superin- 
tendent of Documents, Washington 25, D. C. Price 
is $4.00. 


















BOOK REVIEW 


Introduction to Magnesium and Its Alloys— 
By John Alico. Ziff-Davis Publishing Company, 
Chicago. 183 pages. $5.00. 













TWO TYPES 
1200° Sheath 
750° Sheath 


AT ONE ENO 





TERMINALS 


















VU LCA ~ The end of the war finds this country with a huge 

| potential of magnesium production and an intense inter- 

NEW TYPE | est in whether postwar industry will develop channels 

FLAT HEATING UNITS | for the utilization of such production. This introduc- 


tion to magnesium and its alloys is therefore not only 
of sound engineering value but of timely interest. 

The author, who will be recalled by the readers of 
ELECTRICAL MANUFACTURING for his article in the July, 
1945, issue, “Magnesium to be Postwar Factor in Prod- 
uct Design,” has done a useful and painstaking job of 
gathering and summarizing a considerable amount of 
authoritative information on the subject and of bring- 
ing it within the scope of one volume. Opening with a 
discussion of historical and economical developments, 
Mr. Alico proceeds to treat of the occurrence and pro- 
duction of the metal, its metallurgy and that of its alloys. 
The succeeding chapters, which comprise the major 
portion of the book, treat of the various procedures of 
casting, forming, extruding and other methods of fabri- 
cating, discuss heat and surface treatment, machining 
and joining. The book closes with a reprint of Mr. 
Alico’s article on postwar use in product design that 
appeared in this publication in July. A bibliography is 
supplied for each chapter, and there is excellent use of 
pictorial material. 



































. Seamless. 
Single or Three-heat. 

Standard widths—34”, 1”, 12”. 
Practically any length up to 120”. 
With or without mounting holes. 
Special shapes for unusual applications. 


. 


AW PWN > 


If you have a problem involving 
Electrical Heating Units, write us. 


VULCAN ELECTRIC COMPANY 
DANVERS, MASS. 


Makers of a wide variety of Heating Elements for assembly 
into manufacturers’ own products and of Heating Specialties 
that use electricity. 
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ALL KINDS — FOR ALL PURPOSES! 


No matter what your require- 


TECHNICAL FILMS 


The films reviewed below have been prepared for 
presentation before engineering and executive staffs 
of industrial firms, and before technical societies. 
For details regarding availability of prints, com- 
municate with the sponsors named. 



























ments may be . . . washers of 











any size or shape, any mate- 
rial or finish, in any quantity 


Copper-Base Alloys 

A 16-mm sound and color film covers the historical 
development of copper-base alloys and describes the 
manufacturing and research facilities of the sponsors 
in this field. Running time is 33 minutes. Title is 
‘Golden Horizons.’”” Ampco Metal, Inc., 1745 S. 38th 
St., Milwaukee 4, Wis. 


...we can supply or make what 
you want. Over 22,000 sets 
of dies available for produc- 
ing standard and special sizes. 


Our facilities are at 
your service. 
° 
Cellulose Plastics 

The manufacture of cellulose plastics, from gathering 
the basic raw material on the cotton field to the produc- 
tion of the finished plastics product, is shown in this 
color and sound film. The film includes a demonstration 
of testing procedures and manufacturing processes. 
Sequences show the applicability of cellulose synthetic 
materials in many industries. The original edition of 
WROUGHT WASHER MFG. CO. this film has also been translated into Spanish and Pot 


WORLD’S LARGEST PRODUCER OF WASHERS tuguese versions. Hercules Powder Company, Wil- 
2200 S. BAY STREET e MILWAUKEE 7, WISCONSIN = "ington, Del. 
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COMPACT DESIGN 
7 
FRONT OR REAR MOUNTING 


SCREW OR SOLDER TERMINALS 


@ R-B-M announces a new and improved design of 
magnetic relays rated 10 amperes at 24 volts D. C. 
and 110 volts A.C. and 5 amperes at 220 A.C. Re- 
lays rated at one horse power single phase 110 and 
220 volts A.C. Silver to silver contacts. Self-aligning 
armature. All wiring terminals accessible from front. 
Contact arrangement—single and double pole; nor- 


mally open, normally closed and double throw. Steel 


mounting with A.C. and D.C. relay mounting dimen- 
sions interchangeable. Available in open type or with 
sheet steel general purpose enclosure. Bulletin 510 
on D.C. relays and Bulletin 560 on A.C. relays avail- 
able upon request. Write Department D-11... 


R-B-M MANUFACTURING COMPANY 
Division of 
EssExX WIRE CORPORATION 
LOGANSPORT, INDIANA 


MANUAL AND MAGNETIC ELECTRIC CONTROLS — FOR 


AUTOMOTIVE, INDUSTRIAL, COMMUNICATION AND ELECTRONIC USE 


NOVEMBER 1945 
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. . so, it has been our practice through these 50 years 
of mica manufacturing, to grade qualities to requirements, 
to adjust capacities to demands and to shape forms to 
assemblies. It is satisfying to enjoy the confidence of 


exacting technicians. 


When you think of MICA think of MACALLEN 
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(Photographs, courtesy of Iron Lung Company of America 


Allston, Mass.) 


In numbers large enough to people a fair sized 
city, near-victims of gas, carbon monoxide and 
drug poisoning, electric shock, drowning and 
suffocation, as well as thousands stricken with 
dread polio, owe their lives to the “Iron Lung” — 
the remarkable respirator that breathes for the 
person who cannot breathe for himself. 

OPERATION of the iron lung belies its cum- 
bersome appearance. It is sure, silent and mobile 
as a thing alive. Every device to insure depend- 
able, life-giving performance has been worked out 
to perfection; every refinement reflects meticulous 
concern for the patient’s comfort and safety. 

EXAMPLE: The adjustable collar which fits 
gently about the patient’s neck to form a positive, 


air pressure seal, is made of elastic, fleecy-soft 
Sponge Rubber. So are the tough, enduring gas- 
kets which seal port and bedpan openings against 
all possibility of dangerous pressure leakage! 

No doubt your sealing problem is “different”. 
Most of them are. All the more need, then, for 
versatile cellular rubber in one of its many forms. 
Cellular rubber can be cut or molded to the shape 
you need to improve your product by cushioning, 
sealing, silencing, gasketing, absorbing shock and 
vibration. Want proof? Just show us your design 
or model, and ask for samples and prices. Sponge 
Rubber Products Co., 104 Derby Place, Shelton, 
Conn. Sale Offices: New York, Chicago, Wash- 
ington, Detroit. 


SPONGE RUBBER PRODUCTS CO. 


SPONGEX* CELL-TITE* 


*TRADE MARK REG. U.S. PAT. OFF. 


TEXLITE TEXLOCK 


ELECTRICAL MANUFACTURING 






















HOW THEY WORK 


ENERGIZED — Coil C pulls 
plunger P down into mer- 
cury M. Mercury thus dis- 
placed enters thimble T 
through orifice O. Inert gas 
in thimble gradually escapes 
through ceramic plug CP, 
thus producing time delay. 


ENERGIZED— Mercury now 
fills thimble T, is completely 
leveled off and mercury-to- 
mercury contact established 
between electrodes E and 
EE. Degree of porosity of 
ceramic plug CP determines 
length of time delay. 
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Model 1200 for D. C. 
operation—Quick action 
available with contact rat- 
ings up to 10 amps. Either 
quick or time delay action, 
normally open or closed. 


Model 1040 for A. C. 
operation — Quick ac- 
tion available with con- ) 
tact ratings up to 50 } 
amps. Either quick or 
time delay action, nor- 
mally open or closed. 


- @ Circuit Control with 
ADLAKE MERCURY RELAYS 


Contacts and break-offs are as quick as a wink because 
Adlake Plunger-type Relays (models for A.C. or D.C.) 
use fast-moving, liquid metal mercury . .. positive in action; 
silent and chatterless; will not burn, pit, or stick. 


Under the most exacting conditions . . . heat or cold, 
dirt, dust, or moisture they’re ready and prompt to per- 
form. Mechanisms, encased in armored glass or metal 
cylinders and then hermetically sealed, are impervious to 
the elements and oxidation. 


No cleaning, no inspection, no servicing ... relax and 
let an Adlake Mercury Relay work your timing, load, or 
control circuits—automatically and trouble-free. 


Our bulletin tells the complete story, write for it today. 





TRADE MARK 


DUEL Ren RORY OR DPR 


ESTABLISHED IN 1857 


MANUFACTURERS OF ADLAKE HERMETICALLY SEALED MERCURY RELAYS FOR TIMING, LOAD AND CONTROL CIRCUITS 


NOVEMBER 1945 





ELKHART, INDIANA NEW YORK - CHICAGO 
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TAKE THIS 


at 


«ee and save up to 506 on 
your fastening dollar 


P-K “SHORT CUT” METHOD ADDS 
STRENGTH, PERMITS LOWER PRICE 
FOR PROJECTOR: 


In the assembly of this home movie pro- 
jector, Universal Camera Corp. found that 
the use of P-K Self-tapping Screws not only 
provided fastenings of improved security, 
but saved enough assembly work hours to 
permit a lower selling price. Eight sub-as- 
semblies are made of light metal parts fas- 


tened to die castings with the use of 23 P-K 


A FASTENING OPERATION BECOMES SIMPLY “DRILL-DRIVE”, instead Hex Head Self-tapping Cap Screws and 
of drill-tap-drive, when you change over to P-K Self-tap- Type “U” Hardened Metallic Drive Screws. 
ping Screws. You eliminate tapping for machine screws. . . 

end fumbling with bolts and nuts... avoid troublesome “HOW TO USE” BOOKLE! 
inserts in plastics, and do away with riveting in hard-to- eee) — FREE on request — will 
reach places. give you quick facts on 
BESIDES SAVING YOU FROM 30% to 50% in fastening time and Me all the P-K Self-tapping 
labor, the P-K “shortcut” method turns out a stronger as- Screws and other Fasten- 
sembly, because the extruded threads that are formed as “7 ing Devices... tell you 
P-K Screws are driven hold securely, and resist the severest where and how to use 
vibration. ~~ them. Write for a copy 
YOU CAN CHANGE to P-K Self-tapping Screws over night. No ... ask for Form 480. 
special equipment or special training of help is needed, 


oe 


although the “short cut” method often permits the use of 
power, in place of hand drivers. 
CALL IN A P-K ASSEMBLY ENGINEER. He'll help you find all 
opportunities for saving time and money, and improving 
your product, with P-K Screws. Or, mail assembly details 
' direct for recommendations. Parker-Kalon Corporation, 


208 Varick Street, New York 14, N. Y. 


SOLD ONLY THROUGH ACCREDITED DISTRIBUTORS Quality-Controlled 
444 eT aca 
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ALCO has been awarded for the 
fitth time the Army-Navy ““E”’ 
Award for continued excellence 
in quantity and quality of 
essential war production. 


ROUND STANDOFF 


AMERICAN LAVA NO. 
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MARK OF QUALITY 


— new ALtS1Mac labels 


represent a new convenience 


in parts identification for our 
customers. But more than that, 
they are the mark of insulators 
made to the highest known 
standards of quality. 

Rely on ALS1Mac—the foun- 


dation of quality equipment in 
the electronic and electrical field. 

AxSiMace Steatite Ceramic 
Insulators are custom-made to 
your specifications. High speed 
production is usually possible 
with pressed and extruded parts. 
Inquiries are invited. 


AMERICAN LAVA CORPORATION 
CHATTANOOGA 5, TENNESSEE 


43RD YEAR OF CERAMIC LEADERSHIP 





| electric motors seldom need 
servicing because they are designed and 
built to give years of dependable, 
troublefree service. But when service 
as needed, users of Wagner motors find 
our coast-to-coast motor service quick, 
convenient, and efficient. This service 
means savings of time, effort, and 
expense. 


The map, pictured above, shows 
Wagner's nationwide facilities. The 
stars indicate Wagner Service Branches 
where, in addition to regular service 
repairs and parts being available, 
factory-trained engineers are ready to 
help you with your toughest motor prob- 
lems. The triangles represent Wagner 
Authorized Electrical Service Stations 
where motor repairs can be taken care 
of. The dots indicate the location of 
Wagner Authorized Electrical Parts Dis- 
tributors where genuine Wagner motor 
parts for replacement are available. 


Pictured at right is one of Wagner's 
branch motor repair shops in operation 
—this one at the Detroit Service Branch. 


MOTORS 


are but one of several 


WAGNER PRODUCTS 
serving industry. 


Other WAGNER PRODUCTS: 
AIR BRAKES 


BRAKE LINING 
HYDRAULIC BRAKES 
INDUSTRIAL BRAKES 


INDUSTRIAL 
BRAKE CONTROLS 


NoRol 


TACHOGRAPH 
(Recording Speedometer) 


TRANSFORMERS 


Pee oP 


Wagner Service 
Branches “ 
Wagner Authorized 
Electrical Service 
Stations 

Wagner Authorized 
Electrical Parts Dis- 
tributors 


Wagner Electric Corporation 


ESTABLISHED 1891 


6454 Plymouth Avenue, St. Louis 14, Mo., U.S.A. 


In Canada: Wagner Electric at Leaside, Ontario 


ELECTRICAL AND AUTOMOTIVE PRODUCTS 
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PLASTICS 


Catalin and Prystal thermosetting cast 
phenolics offer two important advantages 
Teme Ti? eee Mu alee re) 
range and depth of gem-like colors, 
equalled only by minerals and semi-pre 
cious stones and casting techniques 
which permit the use of inexpensive, 
quickly constructed molds with neither 
size nor thickness limitations. The proper- 
ties of Catalin and Prystal are worth 
investigation 


Molding Compounds 


Loalin’’ polystyrene thermoplastic injec 
tion molding compounds enjoy a unique 
position among plastics. It possesses out 
standing electrical, chemical and mechan 
ical properties. It has a zero water 
absorption and is unrivalled in dimen 
sional stability. Loalin is the lightest 
weight of all the plastics and one of the 
least costly. It is available in c ‘imitiess 
range of brilliant colors 


WL TL MAPLE 
Catabond, Cotavar and Loabond identify 
a wide variety of liquid resin formula 
tions employed for coating, laminating, 
giueing, impregnating and bonding wood, 
plywood, abrasives, paper, cork, brake 
linings, brushes, etc. Several of these 
formutations now make possible low-cost 
techniques for the fabrication of alum 
num sheets. They can be economically 
cast at your own plant and excel as drill 
and saw jigs, router, shaper and hydr 
form blocks checking fixtures stretch 
press molds. and dies 


NOVEMBER 1945 














water absorption 


The degree to which a substance will 
absorb water is important not only in 
its own right but because of the inti- 
mate relationship it bears to many other 
physical properties. 

Ratings of electrical characteristics, 
mechanical strengths, chemical resis- 
tance and dimensional stability may be 
meaningless unless the factor of water 
absorption is taken into consideration. 

It’s not enough for a plastic material 
to have certain desired qualities—those 
same properties must be maintained in 
the finished fabricated or molded prod- 
uct in actual use under field conditions 
and over a specified period of time. 

That’s why when we tell you that 
“Loalin”, our polystyrene molding 
compound, has a Water-Absorption of 
0.00% (24 hrs.) you know that parts 
or products built of this material are 
nowhere surpassed and rarely equalled 
in this vital respect. The Water-Absorp- 
tion of “Catalin”, our cast phenolic 
resin, ranges from only 0.1% (“Chemi- 
cal-Resistant Resin”) to 3.0%, depend- 
ing on the base formula. 


There’s no mystery to selecting the 
best plastic for any specific purpose. 
All it requires is a thorough and first- 
hand knowledge of the physical proper- 
ties and workability of each type under 
consideration. Our engineers and chem- 
ists have that knowledge ... and the 
years of experience gained in working 
with designers and manufacturers in 
every industry. 

Their invaluable services are at your 
disposal — whether for immediate war- 
time needs or for foresighted peace- 
time planning. Your inquiry will receive 
prompt and expert attention. 


Cast Resins 
a> Molding Compounds 


Liquid Resins 
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Mister, now’s the time to figure on 


The Howell Protected Type Motor, shown, gives com- 
plete protection against dripping liquids, metal chips 
and other falling particles. Completely streamlined— 
utilizing non-breakable steel frame—malleable or steel 
base—cast iron end plates and cast iron, weatherproof 
terminal box are standard construction features. Spe- 
cial horizontal and vertical mountings are available. 
Available in sizes 5 H.P. and smaller. Other sizes and 
types available up to 150 H.P. 
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Years of building Howell Motors, to meet the exacting require- 
ments of the automotive, dairy, food and other important 
industries, have enabled us to make them better than ever. 
Today, as always, Howell Motors are quality-motors. They are 
quiet-operating because they are statically and dynamicall 
balanced. They are better performing because they are built of 
the finest materials—copper or bronze rotors—and completely) 
insulated. They are trouble-free on the job because they art 
designed for the toughest tasks in industry—consequently, they 
perform better on all jobs. For your postwar need in specialized 
or standard motors, from 4 to 150 h.p., phone the nearest 
Howell Representative today. 


HOWELL ELECTRIC MOTORS COMPANY 


HOWELL, MICHIGAN 
Manufacturers of Quality Motors Since 1915 
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Much of the beauty of modern lamps is due to their simplicity. 
Gone is the ornateness and gingerbread of the past. Their design 
is functional. And so it is with plugs on these very same lamps. 


Formerly, the assembly of cords and plugs was quite a job, requir- 
ing soldering irons, screw drivers and other equipment. Now, with 
the ingenious GILBERT plug no assembly tools are required—for 
either hand or machine assembly. GILBERT has reduced plug 
design to its simplest form. 


Write, wire or phone for samples and further information. The 
F Gilbert Mfg. Co., Inc., 24-20 46th Street, Long Island City 3, N. Y. 
Phone AStoria 8-5151. 


GILBERT 


Hugs for You 
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For assembly of 
GILBERT Plugs 
at a rate of better 
than 700 an hour, 
there is available 
this simple ma- 


chine. 
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IDEAL FOR ELECTRICAL INSULATING 
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In one versatile plastic Acadia Polystyrene com- 
bines all desirable insulation qualities for electrical 
applications—especially for high frequencies. Its 
exceptional resistence to acids, alkalies, weather, 
stack gases and other corrosive elements suggest 

almost unlimited uses . . . Strength increases as 
temperature decreases. 

Acadia Polystyrene equals ceramics and mica in 
dielectric strength and power factor . . . High ten- 
sile strength and zero moisture absorption are 
matched by these other essential qualities—free- 

dom from shrinkage, low specific gravity and 

improved heat resistance. Acadia Polystyrene 
is easily molded to shape, or machined to close 
tolerances. 

Ask an Acadia engineer to apply the qualities 
of Polystyrene to the needs of your products. 
Write today for complete data on its physical 
properties. 








Spectroscopy 
and 
Photomicrography 
Control 


the Composition 
and Structure of 


MALLORY 
CONTACTS . 


oyster analysis, accurate to 0.001%, tells exactly the chemical composition of 
Mallory contact materials. Tungsten, Elkonite*, Elkonium*, silver, platinum and combi- 
nations of these metals are checked for correct grain size by Mallory photomicrographs. X-ray 
examination detérmines whether contacts and backings are firmly bonded. Life tests check the 
durability in service of Mallory Contacts and Contact Assemblies. 

Such rigorous testing and inspection of both materials and finished products assure peak 
performance and unvarying quality. You can count on the millionth contact from Mallory 
to be just as good as the first. 

Mallory metallurgists have developed many special contact materials with excellent electrical 
and mechanical properties. Using these materials, Mallory contact engineers have created . 
more than 5000 designs for individual contacts and contact assemblies. Thus Mallory has 
become Contact Headquarters—with the most complete research, engineering and production 
facilities in the industry. 

Consult Mallory on your contact problems while your electrical or electronic equipment is 
being designed—still in blueprints. You can often save engineering time and production costs 
by obtaining complete contact assemblies from Mallory. Write today for the Mallory Contact 
Catalog. The New Mallory Contact Data Book will be sent gratis to engineers when requested 
on company letterhead. Available to students, libraries and schools at $2.50 per copy, post- 
age paid. 


P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA 


"*Reg. U. S. Pat. Off. for electric contacting elements. 
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ERE’S a modern laboratory for testing frac- 

tional horsepower motor brushes. It’s air 
conditioned ... equipped with the latest test 
facilities ... staffed by experts . . . backed by over 
half a century’s experience in brush manufac- 
turing. 

IT’S AT YOUR SERVICE! WE URGE YOU 
TO MAKE USE OF IT! 

This lab relieves you of making countless 
time-consuming and costly “elimination tests.’’ 
Here your motors are tested as you would test 
them yourself... under your own specified load, 
cycle, and test conditions. 

From such tests National Carbon Company, 
Inc. establishes the proper brush grade for any 
particular model or type of motor, be it Series 
Universal, Repulsion-Induction, or for low volt- 





USE THIS 


COMPLETE BRUSH-TESTING LAB! 


FOR FRACTIONAL HORSEPOWER MOTOR BRUSHES 


age service. And because these tests are most 
thoroughly conducted you can be sure that the 
most suitable grade has been applied. 

No delays—tests are made promptly! So send 
in your motors— make use of this lab! 

For more details get in touch with our nearest 
division office. 


A FEW OF THE TESTS RUN 


Tests are run to determine optimum per- 
formance in respect to: 


commutation e commutator condition 
quietness of operation 
brush life ¢ operating temperature 





The word “National” is a registered trade-mark of National Carbon Company, Inc. 


NATIONAL CARBON COMPANY, INC. 


Unit of Union Carbide and Carbon Corporation 


ti9 


General Offices: 30 East 42nd Street, New York 17, N. Y. 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, New York, Pittsburgh, San Francisco 
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Heart of one jet propulsion engine is the 300 lb. impeller 
(air compression member) here shown mounted in a 
Gisholt Dynetric Balancer. The impeller must be freed 
from any trace of unbalance—for at jet engine speeds, 
the slightest vibration is disastrous! 


GISHOLT DYNETRIC BALANCING MACHINES* 
do the job so well that these ultra-high speed rotors spin 
with an off-center displacement of Jess than one ten- 
thousandth of an inch! 


Again Gisholt engineers fulfill their pledge to “balance 
anything that rotates”... from % ounce to 50 tons. 
Freedom from unbalance vibration means greater safety, 
less wear, better service—distinctly longer life! 


= ate ; : Z GISHOLT DYNETRIC BALANCING 
Fast as it is accurate, Gisholt Dynetric Balancing actu- i iia: ails aod 


ally cuts balancing costs. But get all the facts . . . write brations as small as .000025' at the 
for full details! bearings of the work piece. By simple 


dial readings, the amount and angular 
location of required corrections are de- 


GISHOLT MACHINE COMPANY termined in a matter of seconds. 


1119 East Washington Avenue « Madison 3, Wisconsin 


Look Ahead...Keep Ahead... With Gisholt 


*A development of Westinghouse Research Laboratories. 





See eo eM a aM Mt 











SMa ta CI 
Transmission 


ANSONIA 
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a 
ANKOSEAL 


can supply the 





combination of 
Qualities You Need! 


To do your job and do it right, you need 
cable with certain characteristics. Three 


or four or more factors—heat resistance, 
dielectric strength, flexibility and dura- 
bility, for instance—must be satisfied 
in the one cable. You can settle for less 
~—but when a cable fails, it’s your repu- 
tation that suffers. 


At Ansonia, electrical cable is engi- 
neered to meet al] necessary require- 
ments as far as that is possible. And, 


Cable 


Combination 
SEO LME UCHLI 
Frequency Control 
eT 
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WHAT DO YOU WANT IN A GAD 


Portable 


aa 


i Power Cable 


thanks to ANKOSEAL, a remarkable 
thermoplastic insulation, our engineers 
are usually able to combine in one cable 
all the qualities you need. 


Simply tell us what you want in a cable 
—we'll design and produce it. It won't 
be the cheapest cable—but it will be 
right! The difference will result in 
longer life and better performance. 


We'll be glad to describe in detail what 
Ansonia can offer you in the form of 
job-engineered cable. Write now for 
fuller information. 


THE ANSONIA ELECTRICAL COMPANY 


Specializing in “Ankoseal” a Thermoplastic Insulation 4 
ANSONIA e¢ CONNECTICUT 


A Wholly-Owned Subsidiary of 
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NOMA ELECTRIC CORPORATION 


GENERAL OFFICES e NEW YORK, N. Y. 


akers of the famous Noma Lights—the greatest name in decorative lighting. Manu- 
cturers of fixed mica dielectric capacitors and other radio, radar and electronic equipment. 
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Cable 
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Why ANKOSEAL 
solves cable problems 


Ankoseal, a thermoplastic insu- 
lation, can help solve many elec- 
trical engineering problems, 
now and in the future. Polyvinyl 
Ankoseal possesses notable 
flame-retarding and oil resisting 
characteristics; is highly resist- 
ant to acids, alkalies, sunlight, 
moisture, and most solvents. 
Polyethylene Ankoseal is out- 
standing for its low dielectric 
loss in high-frequency transmis- 
sion. Both have many uses, par- 
ticularly in the radio and audio 
fields. Ankoseal cables are the 
result of extensive laboratory re- 
search at Ansonia—the same 
laboratories apply engineering 
technique in the solution of 
cable problems of all types. 





301 














peentethlnt tienen 


; 
: 
5 
} 
i 


AS we set these 42 Parker Die Castings 
before the camera, we know that with 
the click of the lens we had recorded end- 
less hours of craftsmanship and produc- 
tion teamwork at Parker. To us each of 
these die castings comes to life as a pro- 
duct of our 38 years of doing one thing 
- - converting blueprints into accurate 
finished parts in aluminum, zinc and their 
myriad alloys. 


Casual eyes may pass this by, but the 
skilled and experienced user of die cast- 
ings examines this photo very closely 
for in it he sees the answer to his prob- 
lem in the low cost high speed 
production of parts that go quickly 
into assembly to save time and 
money on peacetime production. 


> 


PARKER WHITE METAL AND MACHINE CO + 2148 McKINLEY AVENUE, ERIE, PA. 
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HIS expansion was necessary because of 
| the requirements of the automotive, 
| radio, electrical and refrigeration industries 
| for Panelyte insulating fabricated parts and 
| rods and tubes. 

| Panelyte is preferred because the prop- 
erties of the 35 grades are clearly defined 
and as easy to evaluate as different steels. 
Irregularity of shape or intricacy of design 
are not obstacles as Panelyte can be lathe- 
turned, milled, drilled, die punched, sawed, 


Exterior view of new Fabricating 
Plant at Trenton, N. J. 


knurled, grooved or shaved. 

Panelyte Service is preferred because it 
eliminates time-wasting experiment. 

Panelyte parts improve the product or 
simplify its assembly ... save weight... 
speed production. 

The addition of new machinery and 
machine tools to our existing inventory of 
equipment will enable us to deliver on 
schedule regardless of quantity involved. 


Please write for samples and Engineering 
Data Book. 


%e MASS PRODUCTION OF SHEETS, ODS, TUBES; MOLDED 


FORMS, FABRICATED PARTS IN PAPER, FABRIC, FIBRE 
GLASS, ASBESTOS BASE LAMINATES; DECORATIVE GRADES 


Sales Offices: Atlanta, Boston, Chicago, Cincinnati, Cleveland, Dallas, Denver, Detroit, Kansas City, Los Angeles, Nashville, New Orleans, Phoenix, Portland, 
St. Louis, St. Paul, San Francisco, Seattle, Syracuse, Trenton: Buenos Aires, Johannesburg, Mexico City, Montreal, Sao Paulo, Toronto, Vancouver. 
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If you are, you should know 
about Cherry Blind Rivets—the rivets that 
speed up fastening and cut down costs. 


Cherry Rivets upset with a controlled 


pulling action created by small, easy-to- 
handle Cherry Rivet guns. These rivets 
can be applied in pliable or brittle mate- 
rials as well as all sheet metals. 

One operator can complete any 
Cherry Rivet installation, blind or not, 
from one side—without bucking. 


There is no need for access to both 


REFRIGERATORS 


Regular 


Self-plugging Hollow 


Pull-through Hollow 
sides of the installation as is required for 
ordinary rivets or for nuts and bolts. 
Cherry Rivets upset on curved as well as 
flat surfaces, in rubber, leather, fabrics, 
enameled surfaces, plywood. 

Generous material thickness and hole 
size tolerances — unusual shank expan- 
sion—high clinching force — exceptional 
strength values and vibration resistance 
—all make Cherry Rivets ideal for elec- 


trical manufacturilig or repair. 


For more information, ask your nearest jobber 
for illustrated Manual D-45 or write the Cherry 
Rivet Co., Department A-118, 231 Winston 
Street, Los Angeles 13, California. 


ELECTRICAL MANUFACTURING 















be 


we 
pi 


| \B 
























Buyers who have waited through 
the war years will be looking for big 
improvements in your products. 
You'll have to meet civilians’ expec- 
tations... just as you have met mili- 
tary specifications. 


You can do it by building longer 
life, better performance, more trouble- 
free operation into your products. 
That calls for Sperti Hermetic Seals, 
the rugged, dependable, war-proved 
seals that effectively shut out dust, 
moisture and deteriorating agents. 
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Build the competitive advantages of longer life, 
performance into your products... with 


PERTI HERMETIC SEALS 


Spontr Incorporated, Dept. EM-115, Cincinnati 12, Ohio 


DEVELOPMENT ° 


Sperti Hermetic Seals are durable, 
one-piece units, easily soldered-in at 
less expense. Because of Sperti’s ad- 
vanced manufacturing methods, plus 
exhaustive tests and inspections, 
you'll get “true” seals that cut down 
production delays and costly rejects 
in the inspection line. 


WRITE, TODAY. Get the facts. Find 
out about the many product applica- 
tions of Sperti Hermetic Seals and 
their performance advantages. 
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305 






+s ssseetteangatey nabs 


of WAR-PROVED ~ 


Have you considered the postwar possibilities of 
packaging such as these dustproof, waterproof 
plastic boxes now used to protect vital war ma- 
terials? 

If your postwar product or parts service lends 
itself to plastic packaging, now is the time to plan 
ahead. Your new packages or parts and service 
can combine rigid sturdiness with transparent 
visibility and interchangeability. They can be 


Branches: 


ew 


designed to a double job of protection and dis- 
play, plus multiple ultimate uses. 

STANDARD MOLDING CORPORATION 
Engineers will study your problems and submit 
ideas for combining utility with beauty in dust- 
proof, waterproof packages that also provide ease 
of product identification. The combined talents 
and facilities of the STANDARD organization are 
at your service. Phone us. or branch nearest you. 


NEW YORK—R. S. Christie Co.. 175 Fifth Ave., Tele. GRAmercy 7-8929 


CHATTANOOGA—Standard Molding Corp., P. O. Box 350. Tele. 6-2101 


STANDARD 
Cor 


460 BACON STREET; DAYTON 1, OHIO 
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Telephone HEmlock 8307 
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When Chromel was discovered, about 40 years ago, heating devices were 
of not much use, because of their short-lived heating units. Platinum would last, but 
it cost too much. We say that Chromel made the heating device business, 
because even 40 years ago, it had more than 300 times the durability of any other alloy 
used. And Chromel has grown more durable with every passing year. 
For useful technical data ask for Catalog-M. 


WIRE RIBBON 
(C. M. Ft.) (Sq. M. Ft.) 


RESISTIVITY | Chromel-A . . . . . . 650 Ohms 510 Ohms 
@ (/ Qieemet@ .... . «. OE Gime 530 Ohms 
68°F Chromel-D . . . . . . 600 Ohms 471 Ohms 
Copel c <6. «ce oe te eee 231 Ohms 


First in the Field of 
MI FIL — eo 1 » Nickel-Chromium Alloys 
A | Petra, cy 
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HOSKINS MANUFACTURING CO. in =§8DETROIT 8, MICHIGAN 
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Night aerial photo of St. Lo in Normandy on D-Day. Taken with the new ‘‘super’’ flash tube. 


During the closing stages of the war, 
many a lone plane, traveling fast at me- 
dium altitudes, would roar over enemy 
territory in the dead of night. 


As it winged over certain areas, an in- 
termittent series of blindingly brilliant 
flashes would dart like lightning from its 
belly. 

Then, the plane would speed away. 


Such planes were.on photo reconnais- 
sance. Each was equipped with a “super” 
flash tube a thousandfold brighter than a 
news photographer’s strongest flash bulb. 
In its split-second bursts of dazzling light, 
nocturnal troop movements were easily 
filmed from altitudes as high as 10,000 
feet. 


How the “Super” Flash Tube Works 


The source of light is a 4,000-volt dis- 
charge between two electrodes in a coiled 
quartz tube filled with a rare gas. The 
outer container is a cylinder of Pyrex. 


A single discharge gives plenty of light 
...and plenty of heat. It is this intense 
heat that has made Inconel the choice for 
the springs, clips and wire used to support 
the quartz coii within the Pyrex cylinder. 

No other metal could stand up under 
such extreme temperatures. Before Inco- 
nel was used, previous supporting metals 
either lost their springiness or became 
distorted. ; 


With Inconel on the job, there has been 
no trouble. This high-Nickel alloy retains 
its properties at elevated temperatures... 
doesn’t scale away ...never rusts. 


Thermally durable Inconel is used on 
many jobs where high heat is a problem. 
Perhaps in your product, too, you can use 
Inconel in some form “to build-in the per- 
formance you plan.” 


“Tremendous Trifles” is a booklet which includes 
a discussion of the spring properties of INCO 
Nickel Alloys. For your copy, write: The Inter- 
national Nickel Company, Inc., 67 Wall Street, 
New York 5, N.Y. 


NICKEL Ad, attoys 


MONEL* + “*K" MONEL* + "KR" MONEL* © “R'” MONEL* « “'S" MONEL* © INCOREL* NICKEL © “'L" NICKEL” © ““Z"” KICKEL* 
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The ‘‘super'’ repeating flash tube built by Gen 
eral Electric's Lamp Department, Nela Park, 
Cleveland, Ohio. Arrows indicate the metal sup 
porting parts. 

Possible peacetime uses for the flash tubes 
sudden bolts of sun-like radiance include ceric! 
beacons, marine lighthouses, and scientific pho 
tography. 


Sheet..Strip..kod..Tubing.. Wire..Castings.. Welding Rods (Gas & Electric 


*Reg. U. S. Pat. Of 
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LONG SCALE, WIDE RANGE VOLT-OHM-MILLIAMMETER 


DOUBLE SENSITIVITY 

D. C. VOLT RANGES 

Q-1.25-5-25-125-500-2500 Volts, 
at 20,000 ohms per volt for greater accuracy on 
Television and other high resistance D.C. circuits. 


0-2.5-10-50-250-1000-5000 Volts, 
at 10,000 ohms per volt. 

A. C. VOLT RANGES 

0-2.5-10-50-250-1000-5000 Volts, 
at 10,000 ohms per volt. 

OHM-MEGOHMS 


0-400 ohms (60 ohms center scale) 
0-50,000 ohms (300 ohms center scale) 
0-10 megohms (60,000 ohms center scale) 


DIRECT READING OUTPUT LEVEL DECIBEL 
RANGES 


—30 to +3, +15, +29, +43, +55, +69 DB 
TEMPERATURE COMPENSATED CIRCUIT FOR 
ALL CURRENT RANGES D.C. MICROAMPERES 
0-50 Microamperes, at 250 M.V. 


Write for descriptive folder giving full technical details 


s ee ° 


— heieel Triple 4 ¢ 


ELECTRICAL INSTRUMENT CO. s.iurrron, ono 
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D. C. MILLIAMPERES 
0-1-10-100-1000 Milliamperes, at 250 M.V. 


D. C. AMPERES 
0-10 Amperes, at 250 M.V. 


OUTPUT READINGS 


Condenser in series with A.C. Volts for output 
readings. 


ATTRACTIVE COMPACT CASE 


Size: 214" x 514"x 6". A readily portable, completely 
insulated, black, molded case, with strap handle. 
A suitable black, leather carrying case (No. 629) 
also available, with strap handle. 


LONG 5” SCALE ARC 


For greater reading accuracy on the Triplett 
RED e DOT Lifetime Guaranteed meter. 


SIMPLIFIED SWITCHING CIRCUIT 
Greater ease in changing ranges. 

















Tee EOLA ee Uay 


em VAM aE eee Rae eee 


This ALL-PURPOSE MOTOR will simplify your 
Designing, Purchasing, Production and Inventory. 
Check these features with your motor specifications: 





- Totally enclosed — ball bearing. 

. Drip-proof; splash-proof; grit-proof; lint-proof. 
. Horizontal, vertical and side wall mounting. 

. Removable base. 

. End plates interchangeable for face mounting. 
. Standard NEMA dimensions. 


- Standard or glass insulation. 


BALDOR ELECTRIC COMPANY, St. Louis 10, Mo. 


Arrows indicate air travel over ENTIRE ; ; 
EXTERIOR of Baldor Streamcooled motor. RNS Oilers te Petacint Cities 


The illustration shows one of our thorough- 

ly trained inspectors, using the best optical 

F equipment to test mica for accuracy in 

: alignment which is so important to engi- 
neers working on critical type tubes. 


FOR EVERY RADIO, ELECTRICAL 
AND ELECTRONIC USE. 







Te ee 
NN ee) 


aT TT) +) eee Oe i lg 


538 63rd Street, Brooklyn 20, N. Y. 
Telephone: Windsor 9-8300 
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GAYLORD CONTAINER CORPORATION 
General Offices: SAINT LOUIS 


CORRUGATED AND SOLID FIBRE BOXES FOLDING CARTONS 
KRAFT GROCERY BAGS AND SACKS KRAFT PAPER AND SPECIALTIES 


New York « Chicago « San Francisco « Atlanta « New Orleans « Jersey City 
Seattle * Indianapolis * Houston « Los Angeles « Oakland « Minneapolis 
Dallas « Jacksonville « Columbus ¢ Fort Worth « Tampa « Cincinnati 
Detroit * Des Moines « Oklahoma City ¢ Greenville +* Portland « St. Louis 
Memphis « San Antonio « Kansas City « Milwaukee « Chattanooga « Bogalusa 
Weslaco * New Haven « Appleton « Hickory * Greensboro 
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Play Safe—Plan Today: 


This period of increased competition demands fast, precise 
assembly, calls more and more for fastenings of special design. 


Planning fastenings in the product-design stage may well solve 
your vital assembly problem. Early action enables you to make 
the exact choice—a featured standard fastening or a part 
especially designed to meet your specific requirements. No 
assembled product is better than its fastenings—and no fast- 
enings are better than Scovill fastenings. 


Play Safe—Choose Scovill: 


Years of specialized experience in fastenings qualify us to 
help you make that exact selection—our demonstrated ability 
in special design* makes Scovill your logical choice. 


This, plus our special processing, our ingenuity in cold-forging, 
means a substantial saving in money—materials— motions. 


Call A Scovill Fastenings Expert Today 


*Illustrated above is one of many special-purpose items—proof of 
Scovill ingenuity in cold-forging and ability in special design. 


PNET 


NOW 


“Cold-forging”—proof #35...more each month 


3 Standard Fastenings 
for Production Efficiency 


Phillips Recessed Head 

Screws—The modern, ef- 
fective, time-saving fastening 
device proven in tens of thou- 
sands of assembly lines. Other 
standard head styles are also 
available. 


Self-Tapping Machine 
Screws — Eliminate sep- 
arate tapping operations for 
fastenings to castings, heavy 
gauge sheet metal, and plas- 
tics. Also available with 


Phillips Recessed Head. 


Washer-Screw Assem- 
blies — When use of lock 
washers is indicated, the time- 
saving of pre-assemblies is 
obvious. Also available in 
standard slotted head styles. 


SCOVILL MANUFACTURING COMPANY 


WATERVILLE 


PRODUCTS 


DIVISION 


PN 
WATERVILLE 48, CONN. ccm TEL. WaTeRBURY 3-315! 


NEW YORK, Chrysler Building - DETROIT. 6460 Kercheval Avenue . CHICAGO. 135 South LaSalle Street « PHILADELPHIA, 18 W. Chelten Avenue Building 
PITTSBURGH, 2882 W. Liberty Ave. - SYRACUSE, Syracuse - Kemper Insurance Bldg. - LOS ANGELES. 2627 S. Soto St. - SAN FRANCISCO, 434 Brannan St. 
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Nou-Greakable a SPEED UP MOTOR 


CONSTRUCTION AND REPAIR 

















5 AMP — 
fer water 
Systems; 
pumps; 
hair dry- 
ers; elec- 
tric scales: 
actuating 
devices. 
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Here are mercury 
switches adaptable to 
almost any control 
job. Try them! See for 
yourself their superior 
performance. 
All sizes furnished 
with or without stand- 
ard tilting mechanisms. 
uick deliveries! 
rite us today. 
35 AMP — for 65 AMP — extra 
motor starting; in- heavy duty; ideal 
; dustrial furnaces: for motor starting 
Be oven controls: and other types of 
E mining peneeny falae ee ae 
— WITH... 
i r . 
A , Lo . 
DURAKOOL, INC. 9 
ELKHART, INDIANA x ° 
: @ Electrical manufacturers have demonstrated 
to their own satisfaction, through years of con- 
; stant use, that motor insulating and construction | 
LOUTI iA N SX are speeded up and simplified in a dozen differ- ! 
-1 ent ways by time-saving shortcuts made possible : 
| by “SCOTCH” Electrical Tapes. . 
STEATITE LOW LOSS INSULATION “SCOTCH” Electrical Tapes provide a perfect, 
non-slipping interphase insulation; a tear-proof 
* For RADIO Communication Use reinforcement for slot insulation, and are easily 
° — aoe bere . . « Rugged, Dense, and quickly applied. In addition, “SCOTCH” | 
i oisture ° ; ; 
et tie Aga Electrical Tapes absorb varnish and bake dry 
* Precision Made . . . Any Size, Any Shape : : ; . 
without losing any of their properties. 
HAN MANUFACTURING CO. | For protecting terminals, winding cables, 
The LOUT making waterproof splices in communication 
ee ee *-e 
Ceramic Specialists Since 1902 wiring and power wiring — whatever the re- 
EAST LIVERPOOL, OHIO, U. S. A. quirements of the job—there is a “SCOTCH” 
Electrical Tape with every property needed. 
DYKEM STEEL BLUE ~llaleleae 
Mininc ano 
STOPS ManuracturinG co. 
MINNESOTA MINING & MANUFACTURING COMPANY 
making dies 900 Fauquier Avenue, Saint Paul 6, Minnesota EM1145 1 
& templates ij 
Please send us a copy of your new book on “SCOTCH” Electrical Tapes. 
simply brush en right F adie ae i 3 
at the bench; ready eT RR i 7 a 2 
for the layouts in a Firm ___ iicsiteimadiocientaaa g eet 
— ee = f 8 5 
a ue ackgroun | 
makes the scribed layout lines show up in sharp relief, and at the Street_____________________ Zone ____State _________ 
same time prevents metal glare. Increases efficiency and accuracy. : 
Write for full information j Signed hina a 2 
THE DYKEM COMPANY, 2303-F North ith St., St. Louis 6, Mo. “SCOTCH” Is the trade-mark for the Adhesive Tapes made in U.S.A. by M.M. and M.Co. 
In Canada: 444 Pacific Ave., Toronto, Ont. Re o 
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@ FOR EYE APPEAL 
| IT’S 


s 


. ( | HAMMERTONE 





“Beautiful” is the word for it! It started as a 
rough metal housing of an air conditioning unit 


and it ended up as the main attraction in the 





show window. The manufacturer gave it form and 


function—M & W Hammertone gave it beauty. 






WE ARE HEADQUARTERS FOR 
SOLVING INDUSTRIAL FINISH 
PROBLEMS! 


To answer your current questions 
on the finishing of die castings, write 
for a copy of “Organic Finishes for 
Die Castings.” 






Investigate Hammertone for your products. This 









durable metallic finish, which is resistant to heat 





and moisture, is available in many colors and 









patterns. It’s a finish you'll be proud to have on 










your equipment. 






“Eye Appeal Means Buy Appeal!” 


Copyright 1945—Maas & Waldstein Company 


MAAS & WALDSTEIN COMPANY, NEWARK 4, N. J. 


PRODUCERS OF LACQUERS, ENAMELS, SYNTHETICS AND SPECIALTY FINISHES FOR ALL PURPOSES 
BRANCHES: 1658 CARROLL AVE., CHICAGO 12 -6 JERSEY ST., BOSTON 15'-1228 W. PICO BLVD., LOS ANGELES 15 
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EXPERIENCE 


THE ‘“KEYSTONE’’ OF PECK SERVICE 


Our having “hit the ball” times without number 
over the years, adds up to one thing: experience. 
With this experience has gone the keen pleasure 
of developing and sticking to high quality stand- 
ards. The results have been invitations to help 
win two world wars, plus the privilege, in between, 
of having a part in the success of thousands of 
peace-time products. . 


Although the war is over, we, like numerous others, 
are extremely busy - but not too busy to help out 
old friends and get acquainted with new ones, as 
far as may be possible. Therefore, if you need wire 
springs or screw machine. products, contact us. 
Often there is a rift in the cloud, and if your order 
is in, it can go right into production. 


Peele seuwisse caewini inc root 


For Impregnating 
Radio Coils, Transformer Coils, 
Ignition Coils, Wire Coverings, 
Paper Tubes and Forms, Porous 
ramics. 
For Sealing 


Condensers, Batteries, Switch 
Base Terminals, Socket Terminals, 


aa a z Ligh Fi 
BIWAK Jae 
Coils, Transformers, Condensers. 


For Potting 
Radio Transformers, Light Units, 


Loading Coils, Condensers. 


Scientifically compounded from waxes, resins, asphalts, pitches, oils 
and minerals for specific applications. Samples furnished on request. 


BIWAX CORPORATION 
3445 Howard St. SKOKIE, ILL. 








































Each of these 12 ALNICO permanent magnets was 
specially designed for a particular job 


@ When you have a magnet problem, chances 
are that our engineers can meet it successfully 
with sintered alnico or with one of the six grades 
of cast alnico. 

Alnico magnets have more external energy 
than equal-size magnets of any other permanent- 










Ask for Sample 


give your coil bases these 
sup ities: 

More turns in same space— 
less space for same wire— 
minimum coil size—so insu- 
lating strip required—epiral- 
wound for ter strength— 
SUPER-INS TION. 
Round, Square, Rectangular 


PRECISION PAPER TUBE CO. 


ALSO DIELECTRIC PAPER TUBES 


2035 W CHARLESTON ST 
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CHICAGO 47. ILLINOIS 





magnet material; are highly resistant to ordinary 
demagnetizing effects; retain magnetism in- 
definitely. 

We have a wide variety, many sintered forms 
listed in our catalog, No. GEA-3682. Write for 
your copy. Apparatus Dept., General Electric 
Company, Schenectady 5, N. Y. 


GENERAL {) ELECTRIC 
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Are You Making 


Your Own Motors? Wiartt 
RUBBER 


: Le 


y 
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IONEERING in the highly special- 
oe field of engineered vibration 
and noise control, the Harris Products 
Company created and designed the 
widely used Torflex Flexible Bearings. 





Data Book Will Help | 


Before completing a design for a new com- 
mutator, check with us—we may be manu- 
facturing a unit which will meet your 
requirements, or we may have the dies to 
give you prompt deliveries. 






Torflex Flexible Bearings consist of a 
tube or ring of rubber stretched 
longitudinally between two con- 
centric metal sleeves which prevent 
the rubber from returning to its 
original state. The pressure exerted 
by the rubber on the metal sleeves 
insures a high capacity mechanical 
bond between the rubber and metal 
under all operating conditions. 






























Our engineering staff is available for con- 
sultation at any time. Their knowledge 
and experience acquired over the many |) 
years of concentrated efforts on building || 
better commutators is yours for the asking. 


3 


FACTORIES 
To Serve You 


The Nation’s Largest ‘Exclusive Manufacturer of 
Quality Commutators. 


Toledo 6, 
TOLEDO PT OVEy C76) Seed ves 


Torflex Flexible Bearings come in a 
wide range of sizes, consequently they 
have many applications in various 
fields. They control and eliminate vi- 
bration up to 90%, increase perform- 
ance and efficiency of equipment 
and greatly prolong its useful life 


RUBBER RUBBER 
*. 


























If yours is a problem involving 
vibration and noise drop us a 
line; our engineers will be glad 
to work with your engineers 
in its solution. 


ARRIS 


RODUCTS CO. 


CLEVELAND 4, OHIO 


Branches: 44 Whitehall Street, New York, 
General. Motors Bldg., Detroit, Michigan 
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COMMUTATOR Cleveland 3, 
HOMER CORPORATION Ohio 
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Like the Wall of China, Penciltex is a symbol of permanence. 
After many years of reference, filing and printing, pencil 
drawings on Penciltex continue to make good prints. Penciltex 
has proven its claim to provide permanent engineering rec- 
ords without sacrificing the drawing speed of pencil. Penciltex 
is another successful Post idea to provide better drafting 
room methods. Penciltex is made only by Post. 


The Frederick Post Company 


3650 AVONDALE AVE. © CHICAGO 18, ILLINOIS 
DETROIT * HOUSTON « CHICAGO + LOS ANGELES * MILWAUKEE 









INSTRUMENTS - EQUIPMENT - BLUE PRINT PAPERS - KINDRED SENSITIZED PRODUCTS 





NATION WIDE NETWORK OF POST DEALERS 


Atlanta.......rccrcccseese-e-..Joek. 2121 Daytom.......................Adams 9174 Kansas City..................Vietr. 7881 Omaho cevsceseeeee-Atlantic 7890 Seattle ...........01.---+--...Main 4022 
Birminghom.............0<..s00-.-0: 3-8183 Denver...... weoeses SOT Knoxville ...............-ccceceeeeee-- 3° 4944 Philadelphia..................lom. 7044 GI so ictstrccctstecmmien 4-8218 
Bestel) liberty 4690 Detroit............ vee Ran, 8483 Los Angeles......................Tri. 8164 Pittsburgh............... ..Atl. 3350 DON sicaciscsnistsic eee 
SUT oi teense Cleve. 0370 Ft. Wayne ....................Ant’y 4142 alice esscotrenocenectns 8-6796 PGI cccesssncesitsies Atwater 8681 Sieh te oS ES Adoms 7224 
S Chicdig ce) ..Key. 7000 Fort Worth ...00000000.0.0..........3-3244 Milwaukee ..... ......Marq. 7246 St. Louis u.....Chestnut 0688 
: Cincinmati........cccss00.-. Main 6644 Houston ....................Preston 3101 New Orleans..................Ray. 0331 Salt Lake City a pe rtecnrtntcione ee 
Cle vel cascssecstascn Ch. 7347 Indianapolis ................ Mkt. 4466 = New York..o.00000000...Wis. 7-767B8 ee Salt Lake City 4-7823 Washington .................Natl, 4063 


Co! VIMBUS....cccrscsseseceseees Main 3420 Jacksonville.............c-csscc-eoe 5-2166 Oklahoma City....................3-6306 San Francisco.............. Dov. 5975 I 
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FNING gpropueTs sING® 


These are the things that make America strong: enterprise, ingenuity, an eager 
mess to answer challenges .. . characteristics which have helped the bolt and 
nut business to meet the increasingly severe requirements of General Industry, 


Rn, 
MIGHTY MEN..- AND GREAT MACHINES 


Bolts and nuts used to be fashioned, one at a time, by mighty men — by blacksmiths. 
Then, almost a century ago, far-sighted Yankees instituted a new principle in bolt 
manufacture, embodied in the world’s first automatic cold-heading machine. 
The higher production and improved quality and strength of bolts turned out by the Ward Header 
meant that General Industry could also make important new strides in mass-producing quality 
products . . . and that more severe service conditions would be met with even greater fastener security. 
From 1845 when RB&W shipped its _ bolts and nuts up the Hudson in two-masted schooners 
to the present when streamlined r. trains or high speed trucks hurry them on their way 
. . . developments and =e refinements in equipment as well as in material 
control and treatment have constantly helped to improve 
the strength, accuracy and finish of RB&W EMPIRE Bolts and Nuts .. . Today, upon its 100th anniversary, with its 
products being used by most of the world’s leaders, with the quality of those products reflecting the 
importance of fasteners in the great pattern of Industry ... RB& W pledges continuance of its traditional 
policy of investing heavily in research and equipment... so that RB&W EMPIRE will 
continue to stand for the wtmost in dependability. 


i MAKING 


ve ESD THAT MAKE AMERICA STRON, 


STRONG THE THI 
Cs 


RUSSELL,BURDSALL & WARD BOLT AND NUT COMPANY 


Factories at: Port Chester, N. Y., Coraopolis, Pa., Rock Falls, I1!. Sales offices at 
Philadelphia, Detroit, Chicago, Chattanooga, Los Angeles, Portland, Seattle. Di: 
tributors from coast to coast. The industry’s most complete, easiest-to-use eatalog 
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THE CONNECTICUT CABLE CORPORATION 
Now ta Peacetime 
Production 


OFFERS TO THEIR OLD AND NEW CUSTOMERS 


PROMPT DELIVERY 


OF ALL TYPES OF 


Electric Cord Sete 
Manufactured to commercial specifications 


or customer's individual requirements. 


@ EXTENSION CORDS @ LAMP CORDS 


@ RADIO CORDS 
S HARNESSES ¢ Custom MOLDED SETS 


i n plant. Our 
i ineered and manufactured in our own plan 
= "cae truly competitive. We solicit your inquiries 
: regardless of quantity. 


THE CONNECTICUT CABLE CORPORATION 


JEWETT CITY * CONNECTICUT 


PROGRESSIVE MIDWESTERN CAPACI- 
TOR MANUFACTURER HAS PERMA- 
NENT KEY POSITIONS FOR TOP 
NOTCH EXECUTIVE CALIBRE MEN AS 
FOLLOWS: 


ELECTROLYTIC DEVELOPMENT ENGINEER 


HERMOSTAT 


Conductive sensitive heat control for electric a 
equipment. istent, dependable. Entirely enc 5 
or wide range coaine disamcas, Witte TOE" Feat SOO". 
le coarse justm: Y we 5 
Carries 1500 Wates A.C, — 
Write for descriptive bulletin. 
GENERAL THERMOSTAT CORP. 1039 Webster Ave., New. York 56, N. Y. 


liances and 


INCLUDE nee 
GUARDIANS © IN YOUR 


POST-WAR [PLANNING 


* Guardians have ably served in war and peace. When victory is 
won and your production is resumed, Guardians will be ready to 
serve you again. : 
Guardian Direct Drive Conptings have exclusive rubberized cush- 
ions. No parts to get out of order, or to lubricate. 

Write for Information. 


APU LIT MB ATA AT Som 


216 E. MICHIGAN STREET MICHIGAN CITY, INDIANA 


NOVEMBER 1945 


Capable of designing and su installation of equipment. Te take 
complete charge of laboratery and supervise p ction quality contrel. 
Must have previous experience with etching and formation processes. 


ELECTRICAL ENGINEER 


Should have broad background of theory and practice in small electrical 
parts er equipment manufacturing. Position at present that of coor- 
dinating engineering problems of field sales with laboratory, engineering 
and manufacturing departments. Will have wide latitude of authority and 
report directly to management. To the right man, position will lead to that 
of Chief Electrical Engimeer. Experience in capacitor field is advisable. 


ELECTRICAL ENGINEER 
POWER FACTOR IMPROVEMENT 


This key position for a new department requires an electrical engineer 
with specific experience in power factor improvement preblems. Technical 
writing ability is important. The right man probably would have gained 
his with a public utility or manufacturer .of heavy power 
equipment. He must be qualified te create and supervise an entire 
department for sales of capacitors used in power factor imprevement. 
He will be given assistance of a competent staff of capacitor 

but will be required to design and arrange for manufacture of 

power factor equipment. Sales experience will be helpful but not essntial. 

t— som 3 

Applicants are requested te eutline experience, education, present and 
previous earnings and salary requirements. All replies will be held in 
strictest confidence. Our ewn engineers know of this advertisement. 


ADDRESS BOX B-68 
ELECTRICAL MANUFACTURING 


1250 SIXTH AVENUE NEW YORK 20, N. Y. 
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With war-time duties completed, Reliable 
now stands ready to cooperate with all 
manufacturers on springs for civilian prod- 
ucts. While most springs constitute a very 
small item of cost, they are often a de- 

termining factor in performance. Reliable craftsmanship 
has what it takes to help you meet the new competition 
of peace-time business. In any “Who's Who” of Ameri- 
can industry, you would find hundreds of regular Reliable 
customers. That’s because Reliable Anows springs — 
sound design, correct choice of materials, up-to-date, 
economical plant procedure. Our personnel is thoroughly 
experienced in efficient production, uniform quality con- 
trol, expert heat treating, tempering, and testing. 


Let Reliable engineers help you with your product plan- 
ning. AND REMEMBER THAT RELIABLE IS NOW IN 
A POSITION TO GIVE YOU QUICK DELIVERY — AND 

WE MEAN QUICK DELIVERY. 


Write for your copy of Reliable Spring Catalog 44 


THE RELIABLE SPRING & WIRE FORMS CO. 


3167 Fulton Rd. Cleveland 9, Ohio 


Representatives in Principal Cities 


YOU CAN RELY ON PEELE 


axesabese 


SPECIAL 
PORCELAIN PARTS 


@ Our job is to produce Special 
Porcelain Parts to meet the cus. 
‘tomer’s individual requirements, 
We are doing just that, satisfac. 
torily and economically, for many 
exacting buyers. Send us your 
inquiries; no obligation. 


AKRON PORCELAIN 
PROPERTIES 


PLATINUM 
TT Te 
WANTED! 


@ We are refiners and 
constantly require 
Platinum and Platinum 
Alloy scrap. We will 
be pleased to quote 
on your surplus... 


SIGMUND COHN & CO. 


44 GOLD ST. NEW YORK, 7 
Since 5 1901 
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HERE’S HOW IT WORKS 


CLICK! IT’S OFF! 


Should a motor become overheated 
and dangerously hot, the Klixon 
Protector snaps the power “off” 
preventing the motor from burn- 
ing out. 


iD ALL x 
CLICK! IT’S ON! 


When the motor cools to safety, 
the Klixon Protector snaps the 
power “on” automatically if the 
automatic reset is specified . . . or 
when the reset button is pushed when 
manual type is specified 


AUTOMATIC RESET 


Automatic reset 
types are recom- 
mended for all ap- 
plications except 
those where unex- 
pected starting may 
cause injury. Exam- 
ples of automatic re- 
set applications are 
refrigeration, air 
conditioning, air 
compressors, blow- 
‘ers, and any unat- 
tended or automat- 
ically controlled 
equipment. 


MANUAL RESET 


The manual reset 
type should be used 
for those applica- 
tions where hazard 
is involved in an un- 
expected starting of 
the motor, such as 
washing machines, 
hand tools, power 
saws, machine tools, 
irons, etc. 


He ELIMINATE MOTOR BURNOUTS 
ye CUT MOTOR REPAIRS AND REPLACEMENTS 


ke SAVE MONEY 


Klixon Motor Protectors provide the solution 
for overcoming motor burnouts from such causes 
as overloads, low line voltage, too frequent starting 
and stopping, jammed driving mechanisms, exces- 


sive ambients, mechanical failure, etc. 


Built into the motor by the motor manufacturer, 
these protectors take into account all the variables 
that cause motor overheating and cut the motor 
“off” the line whenever the -motor temperature 
reaches the danger point...thus preventing the 
motor from burning out. Yet Klixon Protectors do 
not interrupt the motor unnecessarily—do not 


cause nuisance tripouts. 


Specify motors with built-in Klixon Protectors. 
They’ll cut motor burnouts, reduce factory returns, 


cut cost of motor repairs and replacements. 


Klixon Protectors are available for A. C. motors 
all sizes. D. C. motors up to 30 volts. The cost is 
low ... quickly repays for itself by keeping motors 
on the job. Bulletin PR 112 gives the entire story. 
Write for a copy, today. 


SPENCER THERMOSTAT COMPANY, ATTLEBORO, MASS. 
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SPRING-ACTION peneter Sone ely sh D i .\ 4 % | 


able and long-lasting when 
they are made with Drake 


Soldering Irons and Solder S @) i D ' R | N G 
Pots. That’s reason enough 
for their ever-growing 


popularity with fast-pro- | 4 O | S A | D 


ducing American industry. 
Every need of industry 


can be met, too, for Drake SOLDER POTS 


has 


An Iron for Every Purpose 


Write Now for 
Illustrated Folder 
or 
See Your Radio, 
Electrical or 
Hardware Jobber 


WGA 


3656 LINCOLN AVE. - CHICAGO 13, ILL. 


Economical 


RELAY 


Package 


Type T-100 Package Set 
includes a General Con- 
trols T-70 Thermostat, RS- 
100 Relay and 30 ft. of 
2-wire cable. 2-wire low 


voltage. When energized, 
“positive contact is vitally important, Spring-Action relay closes motor or 


Plugs are first choice of the Armed Services and other line voltage load 


D ies Plants from « tto cnet. circuit. Ask for details. ra 
GENERAL CONTROLS 


OVER 200 MILLION NOW IN USE eerasioeavnut [@{G) eumense cas 


FACTORY BRANCHES: PHILADELPHIA * ATLANTA * BOSTON * CHICAGO * DALLAS 
Since loose contacts cause arcs, voltage drop HOUSTON © SEATTLE * SAN FRANCISCO © DISTRIBUTORS IN PRINCIPAL CITIES 
and current interruptions . . . to assure a good ee e a 
. connection for Fluorescent lamps . . . Electrical 
test sets . . . Medical instruments . . . Portable 
tools tina any electrical devices, use Spring-Action 
Attachment Plug Caps. 


Made exclusively by 


SOL-REX 


Veal a ama tea TDI scien Sageieneens Gee 


To for all purposes 


ee S113 IRVINGTON 11, N. J. HERZOG 
CHICAGO OFFICE: 626 W. JACKSON BLVD., CHICAGO 6, ILL. MINIATURE LAMP WORKS 


12-23 JACKSON AVE. LONG ISLAND CITY, N. Y. 
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PLASTICS * 
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REG.U.S.PAT.OFF 


COMPLETE SERVICES FROM 
DESIGN TO ASSEMBLY 


MOLD MAKING 
INJECTION MOLDING 
TRANSFER MOLDING 


COMPRESSION MOLDING 


PLASTIC 


POSSIBILITIES 


Oe eee eer 


A 
‘ee cour 
ee: 


Topay is the time to plan; the way to 
plan is with the help of your experienced custom molder. 


The experience of Plastic Manufacturers in designing, 
engineering and molding can help you to secure the 
best results from plastics for your peacetime products 
and product parts. 


Each of the many plastic materials has its own group of 
properties to recommend it for specific applications and 
conditions of service. The material and the method of 
molding must be determined with an understanding of 
plastics performance and requirements of your product. 


To get the fullest benefit from plastics, consult with us 
during your early planning. Perhaps product design 
should be changed to permit savings in cost of dies, or 
to provide closer tolerances or greater strength. Perhaps 
plastics combined with metals may solve a problem for 
you. We have developed special techniques in this work 
that may result to your profit. 


For information on our services, in convenient reference 
form, write for Folder File EM 11. 


MANUFACTURERS 


INCORPORATED 


STAMFORD, CONNECTICUT 
Representatives: DETROIT 2—805-06 New Center Bldg. e LOS ANGELES 35—1440 So. Robertson Blvd. 
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no CANADA—A. & M. Accessories Ltd., 19 Melinda Street, Toronto; 1405 Bishop Street, Montreal 
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i 
SERVICE 


You may need only experimental 


N 
— SPECIAL in SMALL ORDER 


development of a spring—or emergency 
replacements—or a small production lot. 
But you need fast service. Gibson's 
Small Order Department, made more 
flexible and fast-acting, now gives you 
better-than-ever service—with the same 
high standards of quality prevailing. It's 
a service of convenience—use it with 
confidence. 


The Wiliam D. Gibson Company 


DIVISION OF ASSOCIATED SPRING CORPORATION 
1800 Clybourn Ave., Chicago 14, Illinois 





short stroll from key business 
centers, shops, theatres. And 


Lectrohm’s method of manufacture has established an 
enviable reputation as providing a most dependable, Hiltan service assures your com- 
lasting performance at rated resistances of any resistors fort. Rooms with Bath from $4.50. 
made. They're solid—consistent performance—no vari- 

ance over long hard usage. Resistance wire is silver HOTEL 

soldered fo the solder lugs by special process (not by 

torch method of brazing) for perfect electrical bond ~ " OOSEVELT.: 
always. Wire and lugs are completely embedded in 8 Dean Carpenter, General Manager 

high temperature vitreous enamel. Write for complete 5 Madison Ave. at 45th St., New York. 
data. : ; = Other Hilton Hotels Include 


Chicago: The Stevens 
Dayton: The Dayton-Biltmore 


INCORPORATE O =  LosAngeles: The Town House 


5123 West 25th Street, Cicero, IIlinois 5 6 Geen, Pree 
Division of the National Lock Washer Company, 3 DIRECT ENTRANCE TO GRAND CENTRAL TERMINAL 


Newark, N. J. SUNN UNUUENONENUNTLSONTOLY LH08 TFET mt QHIDUPEDUAU0LE0NIOCU LEMONADE 


RATED RESISTANCE. 
INDEFINITEL Y is quick ahi when you're | 
LECTROHM 10 WATT RESISTORS staying at The Roosevelt—just a 


UANUUULLIUEESMADETEAINUT 


ai 
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YOUR CUSTOMER IS OUR CUSTOMER 
.. ONCE REMOVED 





The true proof of the value of Granite 
City electrical sheets is in their ability to 
to do—not just a good job—but the best 
possible job in the product you make. We 
stake our reputation with yours every 
time we sell you Electrical Sheets. And 
you can feel assured that as an active 
partner in your product, we’re going to 
see that you get the very best. Our spe- 
cialists study and select the correct type 
sheet for your job. Your order is then 
laboratory controlled throughout pro- 
duction. As a final step, the tailor-made 
sheets are carefully tested in your plant 
...and on your product. Ask one of our 
specialists to call and give you complete 





information. 


GRANITE CITY STEEL COMPANY 


ILLINOIS 


Memphis - Milwaukee + Minn- \\' rot 


as 
. won’ 









GRANITE CITY, 


Chicago « Cleveland « Denver 
Houston « Indianapolis « Kansas ae Sk eapolis « Moline « New York 
City « Los Angeles St. Lovis 









ARMY 


¥ 
a eS 





HOT ROLLED SHEETS - COLD ROLLED SHEETS + STRIPLATE + TIN PLATE + STAINLESS-CLAD STEEL + ELECTRICAL SHEETS 
TERNE PLATE + TIN MILL PRODUCTS + PORCELAIN ENAMELING SHEETS 
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°C MOTORS 


Capacitor-start power motors for continuous KINGSTON - CONLEY ELECTRIC CO. 
heavy duty, 4%, %, % and 1 * - a 


86 Brook Avenue, North Plainfield, N. J. 


phase and %, %, %, 1 and 
polyphase. 


Let us tell you how you may 
use our organization just as if 
it were yours 


A MOST 
UNUSUAL SERVICE 
TO A 
MANUFACTURER 


SEND FOR NEW CATALOG 


ATERBURY 


METAL PARTS 


WATERBURY COMPANIES, INC. 


Formerly Waterbury Button Co., Est. 1812 
DEPT. C, WATERBURY, CONNECTICUT 








ARE KNOWN. . . BY THE WAY 
THEY CAN OVER-WORK... 


Furnishing power to drive over-worked ma- 
chines is a good test of motor stamina. And 
this is exactly what K-C motors have been 
called upon to do over the past few years. 
It is from service such as this that engi- 
neers have had an opportunity to study 
K-C motors and evaluate their perfor- 
mance. And it is from this kind of experi- 
ence that designers, charged with product 
improvement, will specify K-C Motors for 


post-war applications. 
CC | 
i A 


THE ORIGINAL 


A FAVORITE 
FOR 45 YEARS 


” 
MAKES SOLDER FLOW 
QUICK AND FAST 


Manufactured by 


BURNLEY BATTERY & MFG. CO. | 


Approved by 
Underwriters’ Laboratories 


NORTH EAST, PENNSYLVANIA 


FOR THE ELECTRONICS EQUIPMENT MANUFACTURER 


Safety Terminals, ene Rectifier and Thyrotron Connectors, High 

Voltage Tube Sockets. ~— ay Chokes, Quartz & Polys 

insatotlen, Hi Frequency” Vari Condensers, Meter Type lals, 
Case Aluminum C is, = 


Catalog Upon Reques 
JAMES MILLEN 
150 EXCHANGE ST. 


MFG.CO. Inc. 
MALDEN. MASS. 


ELECTRICAL MANUFACTURING 











NOVEMBER 1945 


















Airistocrat Quiet Propeller Fan 
Blades, for free air or pressure 
applications, are now available 
in diameters from 8” to 48”. 





Airotor blower wheels are made 
of steel or aluminum, single or 
double width, in a wide range 
of diameters and widths. 







BEHIND THE SCENE 


there’s a Torrington Air Impeller 


In today’s modern cars, one may 
experience solid comfort despite the 
weather outside. A small Torrington 
fan blade or blower wheel built into 
the heater distributes warm air to every 
part of the automobile. Torrington air 
impellers are also used in defrosting 
equipment to keep the windshield free 
of snow and ice. Automobiles of the future will use Torrington Air 
Impellers for complete air conditioning. | 


IMPELLERS 


for every purpose 


Dependable performance and quiet operation are prime considerations 
in such applications. These qualities are built into all Torrington pro- 
peller fan blades and blower wheels. 


Write for an Air Impeller Specification Sheet and use it to obtain our 
recommendation on the air impeller best suited to your product. 


™ PORIRIW Git ON 


MANUFACTURING COMPANY, TORRINGTON, CONN. 
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EEE , Compression Molded 
PLASTIC 
PROBLEMS ‘ PRODUCTS 


yh, Wa ) % Here at Rogan, you are invited to avail 
al Yr = yourselves of our complete knowledge and long 
experience in all phases of plastic molding. 
Our staff of trained experts will be glad to 
assist you with your plastic problems, no 
matter how involved or comprehensive. 


In addition to compression molding, we also 
offer an exclusive “deep relief" branding 
process that goes a long way toward reduc- 
ing the cost of plastics that must bear mark- 
ings, lettering or other descriptive matter. 


Write for facts on this lower cost, combina- 
tion service today. 


ROGAN BROS. 


Compression Molders and Branders of Plastics 
2001 S. MICHIGAN AVENUE + CHICAGO 16, ILLINOIS 


Burlington Panel Instruments are designed V A L L E Y 


Ball Bearing 


guaranteed accuracy. They are available in MO y oO HRS 


a complete line of AC or DC Ammeters, Volt- 


and built’ to give dependable service with 


Because - 
@ They offer more flexibility in power planning. 
The wide selection of sizes and case styles @ They are built to meet unusual power loads and high 


meters, Milliammeters, and Microammeters. 


; ° temperatures. 
offer instruments that are ideal for your - 


@ They meet all operating conditions where hazards of 
particular application. liquids, chips, etc., dropping into the motor are in- 
volved; as well as splash conditions. 


@ Being made in ¥% to 75 
h. p. sizes, they offer 
gineers will recommend the precision Bur- . wide adaptability. 


Write today for full details —our en- 


lington Instruments réquired to solve your 


instrument problems. 


BURLINGTON INSTRUMENT CO. 


sos Fourth St., BURLINGTON, IOWA 


of onets oauinaiienene ° cabenatien us ff VA i A E ¥ 


ULATORS ¢ AUTOMATIC SYNCHRO- / RPORATION 
NIZERS 2 FREQUENCY REGULATORS / cy, ELECTRIC CO o 


4221 Forest Park Blvd. ° St. Louis 8, Missouri 
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Adapte 

able fo e 

Manu ra variety . 

ally cont y of coils a ° 

} ; n rary 

Semi-automatic . counter. rolled, with consul i . 

wet eal . . . for cotton inter- : peating For variety of fine wire pa 

, per section coi 
coils. 


RKUTOMAT! C 
COIL WINDING MACHINES 
of Highest Quality 


Original In Design.--- 


Semi-automatic 


laver-w for se 
ound generator field — 


Increase the volume and quality of your coil 
production _, . lower your production costs 
_.. with Seifert special-purpose» high-produc- 
tion, coil-winding machines. Take advantage 
of 27 years of experience in designing an 


manufacturing in this special field. Nationally 
known for quality .-- 


1 Custom built Coil Winding machines for special 
* jobs. 


2. Semi-standard basic Coil Winding machines, tooled 
* and equipped with attachments to conform to specific 
coil winding requirements. 


3 Standard machines to wind armatures, field coils, 

* cotton interw ils. bobbins, @ variety of pre- 

cision layer-wound ils, and edgewise-woun flat 
wire coils. 


4 Wire Tension Devices of most advanced design, 
* delivering smooth and even tension. 


cee E. R. SEIFE RT, |! NC 


202-204 S. Beech Street ° Syracuse, N. Y. 


Upper left — Fully auto 


matic . . . for nichrome 
wire on-edge cols, 


Ww; 
ire de-reeler, with sen 


sitive calib APOE TE 
ibrated tension i 


dev ice. 


New Plant 
1945 
The ecincerina 
Laboratory 
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JONES 400 SERIES PLUGS 
ee... AND SOCKETS 


A medium size Plug and 
a “ke Socket that fulfills practi- 
Wil l | h © l p VY Oo u i i ia : cally every requirement in 


the Public Address, Radio 


PRODUCTION ‘ B24 Kindred fields. Socket 


3 Contacts are of the “knife- 

S C H 3 D 18] & FE cs Mame =switch” type of phosphor 
bronze, cadmium plated. 

Plug Contacts are of hard brass, 

silver plated. Insulation is of mold- 

ed Bakelite. All Plugs and Sockets 


are Polarized. Caps are of steel 
with baked black crackle enamel. 


Made in 2, 4, 6, 8, 10 
and 12 Contacts. 


P-406-CCT 


The best all around 

Plug and Socket at 
popular prices. Send today 
for catalog No. 14 listing 
all types of Electrical Con- 
necting Devices—Plugs. 
Sockets and Terminal Strips. 


HOWARD B. JONES COMPANY 


2460 W.GEORGE ST. CHICAGO 18 


wouno PAPER TUBES 


for Coil Cores 


Square @ Rectangular @ Hexagonal 
Triangular @ Round @ _ Half-Round 


Send for Arbor List of over 1000 sizes 


PARAMOUNT PAPER TUBE CO. 


805 Glasgow Ave., Fort Wayne 4, Indiana 


@ Manufacturers faced with increased costs 
and a market that will become more and 
more competitive are naturally interested 
in ways to improve production schedules— 


Since 1857 cut man-hours. a Ta) ; 7 
oe Many manufacturers have foundthat Klein | 
Pliers on their production line aid workers QUALITY 
in speeding up assembly and wiring—help 
reduce costs. 
Klein Pliers are made in a wide variety 
of sizes and styles to meet any need. Each 
has the hand craftsmanship—the refine- 
ment in manufacture—the care in inspec- 
tion that have made Klein Pliers choice of 
This book on the electricians “‘since 1857.” 
care and safe use 


of tools wall be sent 
on request 


ets KLE DNes 


BELMONT AVENUE CHICAGO 18 ILLINOIS 


ee 


Ask Your Supplier 
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PHOTO-COPIES IN 
RECONVERSION 


DATA FOR 
ae 


Less drafting and tracing 
= faster Reconversion! 


During the war two machines that any 
office boy could operate saved irreplace- 
able engineering man-hours for The 
Wm. Powell Company, valve manu- 
facturers of Cincinnati, Ohio. And 
now they’re saving doubly-important 
time and costs in reconversion! 


These Portagraph Vacuum Seal 
photo-copiers are extremely versatile 
machines that copy anything drawn, 
printed or written, using paper, tracing 
cloth or vellum, or film. 


At the two busy Powell plants they 
produce ink-like cloth tracings from 
pencil originals, eliminating the time 
required for inking. Design and specif- 
cation changes are made on Portagraph 
blue sensitized tracing cloth prints pro- 
duced from blocked-out negatives, which 
saves retracing of the entire drawings. 


Portagraph makes copies of blueprints 
in one step for use in producing added 
**blues?’ It “brings back’’ worn and 
soiled tracings for active use, eliminates 
the need of checking ink copies, and 


PORTAGRAPH 
also performs many general copying 


a big man-hour saver Tels services for the purchasing, accounting, 


3 THE eal POWELL of ©) trafic and legal departments at Powell. 
y 


Ask our nearest Branch Office for 
full details, or write us in New York. 


ss 


30” x 40” size (shown above) — The Portagraph 
G-12 is a vacuum seal machine that excels in 
making contact prints of anything printed, written 
or drawn. Indispensible in saving engineering 
office Jabor. Also 40” x 60” size. 


Wp sPEED - VeRsaruty - SIMPLICITY . Econom 


CAN 














ws o>. 


&> 


REMINGTON RAND 


\< 
\+ 


A 
s 


9%" x 15*°—The Portagraph 


G-10 can be set up anywhere. 


é 
Reproduction of uniform 
excellence from copy of 
any description is assured by . 
an electrical timing switch. : 


G-11 Model is similar, takes 
copy up to 20” x 24”, 


The —-COPY 


YOU MAY OBTAIN FREE OF CHARGE from 
our nearest Branch Office a copy of ‘‘How 
To Reduce Costly Manual Tracing, Draw- 
ing and Copying’’. This helpful 20-page 
book of practical information contains many 
time and labor saving ideas for the engineer- 
ing office. Phone, write or wire for a copy. 


The G-13 Rotary Portagraph 
is a precision-built continuous 
printer with a reproduction 
capacity 42” wide. Unsur- 
passed in speed and economy 
for turning out photo-copies 
in unlimited volume. 








PHOTOGRAPHIC RECORDS DIVISION, REMINGTON RAND, 315 FOURTH AVENUE, NEW YORK 10, N. Y. 
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A SOLID 
ELSA bare 
REALLY 
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RECTANGULAR | 
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INSURE YOU THESE 
ADVANTAGES..... 


LOW VOLTAGE 
TRANSFORMER 


Highest quality Kraft, Fish Paper, 
Cellulose Acetate, or Combinations 


Spirally wound for greatest strength 


Heavy heat-treated compression 
GENERATOR 
Lower moisture absorption "IELD COIL ne Coe 


Cleser'iimensions Gain PREFERENCE for your product! 


Weight saving * Select the correct type of coil for your peacetime electrical 


: applications and your product will go to market fully able to 

Space saving overcome the most gruelling competitive sales tests. Let 

“GRACOIL” prove that “One Good Turn—or a Million” can 

Any ID or OD produce MORE SALES for you in highly competitive peacetime 
markets through superior performance—lasting quality. 


Exactly to your specifications 
COILS AND TRANSFORMERS 
@ Prompt delivery 
Coils and core assemblies include: Armature — te — Choke 
: — Balance — Induction — Magnet — Reactance — Resistance — 
Ask for samples and new exte nded mandrel list, Solenoid — Relay — Telephone. A wide variety of GRACOIL 
750 sizes. Transformers include: Filament — Audio — Filter Reactors — 
Isolation — Step Up and Step Down—others. Write 


Also Mfrs. of Precision Bobbins, Coil Forms, Spools. | 


|| THE GRAMER COMPANY 
PRECISION PAPER TUBE CO. Chectrtont Gaile nant Trutatecmeoe 


2035 W. CHARLESTON ST., CHICAGO 47, ILUNOIS 2734 N. PULASKI RD. CHICAGO 39, ILL. U.S. A. 
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ANOTHER WIiILCO DEVELOPMENT 


Wilcoloy 


(SINTERED POWDER METAL CONTACTS) 


WILCOLOY offers Longer Contact Life . . . Greater 
Resistance to Interrupting Loads, and many other 
advantages for high current applications. 


PROPERTIES AND CHARACTERISTICS—WILCOLOY 
Silver Tungsten, Copper Tungsten, Silver Graphite, Silver 
Molybdenum and other WILCOLOY contact materials 
assure a degree of longevity, and thermal and electrical 
properties not possible to materials previously used in 
applications subject to severe current interruptions. 


These Sintered Powder Metal Contacts offer a choice of 
properties including ductility, hardness, density, freedom 
from sticking, low metal transfer, high conductivity and arc- 
resistance. They perform uniformly and dependably in 
heavy duty circuit breakers, both air and oil relays, aireraft 
units, motor brushes, commutator segments, fuse replace- 
ment units and other specialized applications. 


CONSULT OUR ENGINEERING DEPARTMENT— 


Write our Engineering Department for help in developing 
the proper application of WILCO materials to your products. 


SEND FOR WILCO BLUE BOOK—The Blue Book 
contains descriptions of most WILCOLOY Sintered Powder 
Metal Contacts and other WILCO products. Send for 
FREE copy today. 


WILCO PRODUCTS INCLUDE: 


CONTACTS— PRECIOUS METAL COLLECTOR 
Silver RINGS— 
Platinum For rotating controls 


Tungsten SILVER CLAD STEEL— 


Alloy = 
JACKETED WIRE— 
Sintered Powder Metal Silver on Steel, Copper, 


THERMOSTATIC BIMETAL— Invar or other combinations 


ANT : requested. 
emperature ranges, 

deflection rates and electrical ROLLED GOLD PLATE 

resistivities. SPECIAL MATERIALS 


THE H. A. WILSON COMPANY 
105 Chestnut Street, Newark 5, N. J. 
Branch Offices: Chicago + Detroit + Los Angeles 


SPECIALISTS FOR 30 YEARS IN THE MANUFACTURE OF THERMOMETALS 
ELECTRICAL CONTACTS + PRECIOUS METAL BIMETALLIC PRODUCTS 
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COIL WINDINGS 


Gaged to Conditions 
Out of this World! 


At 40,000 feet strange things happen. Earthly con- 
ditions change radically to the detriment of electrical 
equipment. A spark which normally jumps but a 
fraction of an inch attains several times that length 
in the low-pressure stratosphere. Excessive corona 
results. Ozone, that highly active form of oxygen, 
soon ruins unprotected insulation. 





Overcoming this—also the effects of extreme mois- 
ture, arctic cold, tropic heat, and the physical impact 
of modern combat—has given Acme engineers an 
experience that in many respects is “out of this 
world”—at the same time one that can be of timely 
help to any one who plans to cope with the sharp 
competition of a postwar era. 


Consult Acme Engineers Now 


on postwar product designs. You are welcome to the 
benefit of our 40 years’ experience in this highly 
technical branch of electrical manufacture. 





THE ACME WIRE CO., NEW HAVEN, CONN. 


ACME WIRE Electrical Products 


COILS - MAGNET WIRE - VARNISHED INSULATIONS 





PORTLAND-MONSON SLATE CO. 


Quarriers of 
Monson Slate 





for Electrical Purposes 


Natural, Black, Oil Finish 


















Quarries: 


Portland, Maine Monson, Maine 





| 





ENCLOSED GEARED-HEAD MOTORS 


| AND 
350 2.fe.m. tel revolution tnT hows | , METAL SPECIALTIES 


Since their introduction 5 years ago, these motors 
have proved extremely satisfactory in service and | 
have been applied successfully to such exacting jobs | 
as locating telescopes, directing radio beams, for 


Modern plant equipped to 
produce accurate work in 


voltage controllers, and many other uses. Practically | : M all metals. 
Write for any gear ratio from 7.2/1 up to 1,098,632/1 can be = si otal 
Data and furnished. Furnished with either shaded-pole induc- ; Send your specifications te 
tion or synchronous motor. Shaft is centrally located. ; 3 us for prompt estimates 
Prices. Accurate, durable construction throughout. - without obligation. 


LINDEN & CO., Inc. 


70-82 Baker Street 
Providence, Rhode Island 





ILA ie 
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NUMBER TEN 
OF A SERIES 


Injection molding has in recent years achieved 
full recognition as one of the basic methods of 
modern high-speed production, ranking with such 
high volume processes as stamping and die 
casting. 

As injection molding materials become cheaper 
and new materials capable of service at both 
higher and lower temperatures become available, 
injection molding is being used more and more 
in place of the older and much slower compres- 
sion molding process. 

However, miHions of plastic moldings are still 
best made by the compression method, and most 
compression molders don’t like to be bothered 
with injection machines. 

At the Joseph Stokes Rubber Company of 
Trenton, N. J., however, this is not the case. 
The Stokes compression molding plant has a 
single injection. machine, a 6-ounce Lester, for 
molding small parts of thermoplastic material, as an 
accommodation to their regular customers. 

With no record of past experience in injection mold- 
ing, they installed the Lester machine shown here and 
have produced, with no particular trouble, millions of 
injection molded parts. The illustration above shows a 
representative selection of such parts. The pipe stem 
shown in the center for example, is made in a 16-cavity 
mold, on a 45-second cycle. 

C. C. Davis, manager of the Stokes molding division, 
states: 

“We have been operating the Lester steadily for almost 
three years, and 
it has helped us 
to give our cus- 
tomers additional 
molding service 
without adding 
materially to our 
production or 
maintenance 
problems. During 
this period we 
have never yet 
flashed a mold. 
We find the 
Lester very easy 
to set up for pro- 
duction because 
of its simple 
mold adjustment 
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(with a single hand crank) and the accessibility of the 
mold space.” 

Perhaps the Stokes story will give you an idea. But 
whether you need one Lester or 20 Lesters, you'll find 
the production and maintenance story the same: the largest 
possible production of the finest molded parts with the 
lowest possible operating and maintenance cost. 

' Lesters are made in seven capacities, for 4, 6, 8, 12, 16, 
24 and 32-ounce moldings. Write today for details. 


Injection Mold Design 


"INJECTION MOLD DESIGN | 


Islyn Thomas, New York plastics con- 
sultant, has written two clear and au- 
thoritative articles on the subject of 
injection mold design, planned to bring 
together the plastics customer, the sales 
engineer and the mold designer so that 
they may reach a better understanding 
of one another’s problems. As a service 
to the industry we have reprinted these 
and offer them free to the readers of this 
magazine. Send for your copy today. 





INJECTION 
MOLDING 
MACHINES 


“Shaping the Things of “Tomorrow” 


National Distributors: 


LESTER-PHOENIX, INC., 2711 Church Ave., Cleveland 13, Ohio 
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—at our engineering con- 
ference table, to discuss 
the specialized service you 
may need in connection 
with your. own production 
— service which we can 
render in the form of 





Staffed to handle complete assembly 






















We can save you a place 
in our plant schedule, for 
the work you need — if 
we can all get together at 
your convenience. 


May we ask that your re- 
quest for the new MACO 
catalogue be sent on your 
business letterhead? 


METALLIC ARTS COMPANY 


ORR SORES 


CAMBRIDGE 39, MASSACHUSETTS 


* Chassis . . . prototypes or production 

* Cabinets . . . complete to finest detail 

* Design . . . to specification 

* Spinning . . . one-half inch to forty-two 
inches 

. 








Does Your Product Need 
Special Motors, D.C. or A.C.? 


During the past few years we have developed a lot of 
“know how”. Give us a chance on your special require- 
ments. Have complete facilities fort building special 
motors and generators, high frequency generators, sizes 
80 watts to 75 K.W. Immediate capacity for production 
requirements available. 







32-VOLT MOTORS AVAILABLE IMMEDIATELY 
Immediate production of 1/4, 1/3 and 1/2 b.p., all steel 
construction, high efficiency, suitable for vertical or hori- 
zontal mounting. 





Manufacturers of A.C. and D.C. generators, rotary converters, 
motor-generators, frequency changers, gas-engine driven battery 
chargers. 


KATO ENGINEERING COMPANY 
MANKATO, MINNESOTA, U. S. A. 





















IBRD Presond 


These new Mead Air Presses deliver 400 and 1200 lbs. 
pressure respectively on 100 PSI. Handle many stak- 
ing, crimping assembly and similar operations. CLEAR- 
ANCE 4” and 7%” respectively. With foot control these 
presses will speed up countless bench jobs, save muscular 
effort. Write for new Air Power Catalog—just off the press. 


MEAD 
SPECIALTIES 
COMPANY 


4114 NORTH KNOX AVENUE 
Dept. ME-115 * CHICAGO 41, ILL. 
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We designed our famous Blue Ribbon Resistor in 1939. It was 
the first flat or strip resistor in the field. Now there are others of 
similar type, but our Blue Ribbon still leads the field and still 
holds first place which its name signifies. It is compact, tough, and 
its remarkable performance offers you far more than just higher 
wattage ratings for unit space required. And our other resistors 
and rheostats offer you exclusive advantages also. 





HARDWICK, HINDLE, INC. RHEOSTATS and RESISTORS 


DIVISION OF 


THE NATIONAL LOCK WASHER COMPANY 
NEWARK 5, N. J. 


ESTABLISHED 1886 


reactors and paper tubes 


NEUTRELEC is uniform in its ability to resist the flow of electricity. 
Entirely free from weak spots, pin holes or imperfections. Perfect for 
square, rectangular or round tubes. Write for complete information. 


aT Tit 









IDENTIFICATION TAGS 

OF EVERY DESCRIPTION 

For Identifying Wires, Cables, Parts, Assemblies, etc. Embossed or 

Stamped Markings, as desired. Consecutively numbered togs a 

specialty. Blank tags for customers who prefer to do their own morking. 
Write for.Free Samples and Prices 


NATIONAL BAND & TAG CO. 


DEPT. 9-166 NEWPORT, KENTUCKY 
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DC means SC...Selenium Control 

in suppression of inductive arcs. ) 
By proper selection of rectifier size, : 
release timing of the inductive . 
mechanism is positively controlled 

by the same unit which suppresses 

the arc. In relay applications where 

space is at a premium, the high 

voltage characteristics of the Sele- 

nium plate once again prove DC 

means SC ...Selenium Control. If 

you use DC...get the facts on SC! 


SEND FOR BULLETIN 


IRA ee ee 
eva ake 


1719 WEST PICO BOULEVARD 
LOS ANGELES 15, CALIFORNIA 
o 


EXPORT DIVISION: FRAZAR & HANSEN 


LAY STREET SAN FRANCISCO CALIFORNIA 


IN CANADA: BURLEC LTD., TORONTO 13, ONTARIO, CANADA 
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mu STANDARD SOLDER 
for Every Application 


e Whatever the production change-over . . . from bombers to 
sport planes or tanks to roadsters .. . Kester Cored Solders re- 
main industry’s standard—right for every type of precision and 
quality manufacturing! 


e Kester Cored Solders, a number-one aid to speedy reconver- 
sion, are virtually mistake-proof in application—trouble-free in 
operation. The flux is right in the core, scientifically balanced 
with superior alloys, ready to be applied in one simple operation. 
Solder-bonds formed the Kester way are clean, tight, and hold 
permanently against shock, vibration, bending, and the contrac- 
tion and expansion of temperature extremes, 


@ Kester Rosin-Core Solder, specially compounded for electrical 
application, will not harm insulation nor cause corrosion. Kester 
Acid-Core Solder, for general work, is the ideal all-purpose 
solder. Both are available in a wide range of strand and core 
sizes, flux and alloy combinations. 

e The 46 years of practical Kester experience and research are 
at your service. Kester engineers will gladly work with you on 
any solder problem—and at no obligation. Write them fully, 
anytime. 





+e BUY VICTORY BONDS » 
KESTER SOLDER COMPANY 


4209 Wrightwood Avenue., Chicago 39, IIl. 


Eastern Plant: Newark, N. J. 
Canadian Plant: Brantford, Ont. 


KESTER 


nace 
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“LABELING” 


Grave LABELING, in its 
usual significance, can carry for 
either producer, distributor or 
purchaser only limited assur- 
ance concerning quality and 
value. ETL determination, 
after independent investiga- 
tion, offers advantage to pro- 
ducers, distributors and the 
public, whether the results be 
utilized privately for guidance 
of producers, or publicly for 


assurance of purchasers. 


ELECTRICAL 
TESTING 
LABORATORIES 


2 EAST END AVENUE AT 79th STREET 
NEW YORK 21, N. Y. 


Brochure and pamphlet “Certification 
That Is Valid” supplied upon request. 
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RIVNUT LICKS TOUGH EXEC 
FASTENING PROBLEMS a 


Simple, one-piece. 
Use as Blind Rivet, as 
Nut Plate....or Both! 


INTERNALLY Unique among blind fasteners, B. F. 
THREADED Goodrich Rivnuts have outstanding 
advantages. You can fasten with them 
.+- you can fasten to them. Yet they’re 
light, low-cost, simple to install... 
and ready for use as received! 
Rivnuts are available in aluminum, 
brass ... and now STEEL! Also a 
splined Rivnut for use in woodand plas- 


USE ASA x . . 
BLIND RIVET tics. Wide ranges of types, sizes, grips. 


Az FREE! 40-page book, y FOR Exacting E 
Kee Rivnut Data , R le ry U / r e 1) r Nn ‘ Ss 


: com | I eee 
4 SS F/T ASS 
] = ALL THE FACTS at your 
| 


fingertips. How to install, 
uses, strength figures, 
types, grip ranges, weights, 
® USE AS NUT PLATE soon, oe to i F, 
R ATTACHMENT x rich Company, Dept. 
7 EM-11 Akron, Ohio. 
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cndia’ a on | and Close Tolerance Discs 





“Cleve-Tung” tungsten contacts 
for ignition and other electrical 
applications are made from high- 
est purity ores. Processing is con- 
| trolled by microscopic and spec- 
| i troscopic analyses. Uniformity and 
control of grain size are insured 
by these methods. ‘‘Cleve-Tung’”’ 
contacts represent over 25 years 
of ““know-how’’. We specialize in 
manufacture of discs requiring 
very close tolerances and parallel 
faces. You may have plain, pol- 
ished, or radius-ground contacts 
to fit your individual specifications. 
* * * 


Ask for Bulletin ‘‘M’’ 


CLEVELAND TUNGSTEN, INC. 


ree ee a . CLEVELAND, OHIO 





| 
| 
| 
| | FLEXO WIRE} 


SYRACUSE 1, N.Y. 


Ee 


d electrodes. | 
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N-WeL CUSTOM MADE 


TER ECU at 
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More than 20 years | 


of special coil and 












transformer manufac- 
turing for industry, 
laboratory, research 
and instrument mak- 
ers. Built to conform 
to Army, Navy and 
Signal Corps require- 
ments. — 


ete 











LAMINATED PLASTIC 
AND METAL 


We assemble many metal and laminated 























plastic components. Our facilities are 





sii oneal 2 lai 


@ Units 1 watt to 100 KVA 
@ Prompt Service on single or small lots 





available for manufacture of terminal 
strips, coil forms, resistor boards, 


banana plug assemblies and many @ Specialist in special transformers & coils for re- 
search, experimental and product development 
other components. Special types to work, 


: : @ Engineering Service to Meet Special Applications 
meet your requirements obtainable. . , , ” 


» NOTHELFER 
) General Laminated Products, Inc. WINDING LAB. @ 
- 118 ALBEMARLE AVE., TRENTON, N. J. 





2857 S. HALSTED STREET * CHICAGO 8, ILLINOIS 
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CORPORATION 
FRANKLINVILLE, N.Y. 
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MERCOID 





CONTROLS 
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The only /OO% Mercury Switch eguipped controls. 


They assure better control performance and longer control life. 


dustry is now going full speed ahead the ever increasing demand for Mercoid 


the process of reconversion, but not Controls. 


thout its problems, involving labor r€- — The cooperation of the trade is solicited 
adjustments and certain limitations on i, making known their probable require- 

§ essential materials that are governed by ents, thereby facilitating in the pro- 

. § ne demands on available supplies duction plans to the mutual advantage 
Every effort 1s being made to provide for _— of all concerned. r 


; Automatic Controls for Heating, Air Conditioning and Various Industrial Applications 


THE MERCOID CORPORATION -4203 BELMONT AVE.- CHICAGO: ILL 


_ CO SELF-SYNCHRONOUS 


TYPE MI-1 MIDGET 


MOTOR 


Type Mi-1 is an indicating- 
type motor; also available 
in rotating and differential- 
type motors, and with double 
shaft. 
SPECIAL DESIG N—Our engineers are at 


your service to discuss the design of special and 
experimental fractional h.p. motors and generators. 


ELECTRIC INDICATOR CO. 


107 PARKER AVE. STAMFORD, CONN. 
































FOR ACCURACY and SPEED 
Use a 


SPEEDCRAFT 
WIRE STRIPPER 


With rugged construction, 
precision adjustments and 
machine tool accuracy 
Speedcrafts have been 
pleasing hundreds of users 
over a period of 18 con- 
secutive years. 





Write for complete information — sending wire samples — no obligation. 


WIRE STRIPPER CO., P2cvciond: Obie 
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EITHER 1S “0. K.” 
AT HARTFORD 


Inside threads... outside threads... knurls...in fact, 
any of the machining jobs you expect of HARTFORD in 
metal you may also expect of HARTFORD in plastic. 
The only difference in using either material are those 
imposed by the characteristics of the material itself. 
Vast precision secondary operation equipment for 
producing complete mechanical assemblies, compo- 
nent parts and sub-assemblies. 


PLASTICS 
From Rod & Tubing 


Centerless Ground * Machined ° Borizing - Slotted 
Milled + Knurled + Drilled » Threaded * Tapped 


Metal Inserts 





THE HARTFORD MACHINE SCREW COMPANY 


Designer of Methods since 1876 


SCREW MACHINE PRODUCTS 
1/64” to 5” Dia. All Metals 


HARTFORD, CONNECTICUT 
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Us ata lic 
CLC lies 
NEW HOME 


THE WORLD’S 
MOST MODERN 
CONDENSER PLANT 


with these outstanding features 


* 1,000,000 VOLT RESEARCH LABORATORY 
* VERY LATEST PRODUCTION EQUIPMENT 
* SPECIALIZED WAR-LEARNED TECHNIQUES 


From this NEW ultra-modern factory come 
capacitors carefully engineered and accu- 
rately produced. Staffed by skilled engineers 
and backed by 16 years of technical progress, 
Industrial Condenser Corp. is supplying 
capacitors for every application. If your speci- 
fications call for Electrolytic, Paper, Oil, or 
Motor capacitors, look to Industrial Con- 


denser Corporation. — 


SKILLED AND TOOLED FOR PRECISION MOLDING 


Caess 


Custom Molded Plastics engineered by Midwest, consist- 
ently measure up to exacting specifications and require- 
ments. Address your inquiries to MMM, confident that you 
are consulting an organization skilled and experienced in 


precision techniques for the production of plastics. 


SOLENOIDS 


AC. OR DC. TYPE 
SoRENG 


SOLENOIDS ARE ENGINEERED TO 
MEET YOUR REQUIREMENTS 


@ MINIMUM HEATING 
@ MAXIMUM POWER 
@ QUIET OPERATION 


WRITE FOR FOLDER 


SORENG MANUFACTURING CORPORATION 
1905-1909 CLYBOURN AVENUE 
CHICAGO 14, ILLINOIS 


NEW! 


“Wl STACO RELAYS 


e@ STACO MODEL TBB COMMUNICATION RELAY FEATURES: 
1. Ball Bearing Pivot, 2. High Sensitivity, 3. High Contact 
Pressure, 4. High Speed Operation, 5. Variety of Contact 
Combinations, 6. Coil Resistance to Order, 7. Delayed Opera- 
tion and Release, 8. Impregnated Coils, 9. Single Hole Mount. 


@ NEW CATALOG SHEET ON STACO RELAYS, FORM #945 
NOW AVAILABLE. 


WRITE — WIRE — PHONE 


STANDARD ELECTRICAL PRODUCTS CO. 
401 LINDEN AVENUE DAYTON 3, OHIO 


ee 
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Stokes MICROVAC Pumps 


HEART OF HIGH VACUUM SYSTEMS 







e Higher Vacuum 
(in the low micron 
range) 


e High volumetric 
efficiency 


e Low power re- 
quirement 


e Complete dis- 
charge of air — no 
re-expansion 


e Continuous de- 
hydration of oil — 
no moisture to re- 
evaporate 


Most resistors are single—but in the 
Gothard Indicator Light Assembly used 
with neon lamps, an integral 100,000 Disch d 
ohm resistor is furnished for bright glow e viscnarges suc- 
and a 200,000 ohm resistor for dimmer den slugs of liquid 
glow. Just hook it up. Do you have a without injury 


ee e complete Gothard Line— e Easily accessible, non-corrosive discharge valve 





e Rugged, compact, simple construction 


a 
Model No. 1142 : faa . 
Model No. 1142 —othatrd e Long life . . . negligible maintenance 


sm Morda Nos MANUFACTURING COMPANY e Five sizes —from 10 to 235 cu. ft. per min. 
44,313, and 1815. 2120 CLEAR LAKE AVENUE, SPRINGFIELD, ILLINOIS 


lamps available. 
FXPORT DIVISION: 25 WARREN STREET NEW YORK 7,N. Y. 


Gothard lights are an official requirement in the National 
il Amateur Transmitter Contest 


For Electrical 
Porcelain @& 


of any shape or design 
) Write 
The Colonial Insulator Co. 
907 Grant St., Akron, Ohio 
Branch Office 
2753 W. North Ave. 
Chicago 47, Ill. 








‘Stokes VACUUM GAUGES 


(Patented McLeod Type) 


‘Are Always Accurate 












e Require no calibration 

e Rapid readings 

e Simple to operate — just tip and read 

e Two models — (AA) —0 to 5000 microns 


(BB) —0 to 700 microns, with readings to 
1/10 micron. 


F. J. STOKES MACHINE :-CO. 
5996 Tabor Road, Philadelphia 20, Pa. 


50th year of hr to Sndustry 


DtysasHigh Vacuum 
PUMPS « GAUGES « EQUIPMENT | 
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FELTERS MANUA 


Makes Ordering of Cut Felt 
Parts Quick and Easy 






















PRODUCT 
4.409) 2 1 4 = 
BEGINS HERE 





ELECTRICAL 


Tue test of an electrical sheet 4aa¥ 
comes in the performance of the finished 
product. And it is here that Newport Elec- 
trical Sheets continue to prove their high 


quality. They punch cleanly; are always true Ordering correct cut felt parts from 


to gauge and uniform in physical and elec- the Felters Company is an easy matter. By 
trical properties. You can depend implicitly referring to the Felters Manual, pe a 
on Newport for your electrical sheet require- even without previous experience—select 
ments. Complete details will be sent on request. the exact quality, weight, thickness, shape 


and size of felt to fit any particular require- 
ment. You can send your order with assur- 


ance it will be promptly and accurately filled. 
NEWPORT PRODUCTS 


Hot Rolled Steel Sheets—Hot Rolled Pickled Send for this Manual today, and see why 
Steel Sheets—Newport Electrical Sheets—GOHI 


Pure Iron-Copper Alloy. Sheets—Globe Brand “ease in ordering” is another advantage of 


Galvanized Steel Sheets—Newport Colorbond ; : 

Steel Sheets—KCB Copper Steel Sheets—Newport buying from a company which controls 
Long Terne Sheets—Newport Galvannealed and ; a 5 

DeLuxe Metal Sheets—Aircraft Quality Alloy every step in felt manufacture—right from 
and Carbon Steel Sheets and Plates. 





the combing of the wool. 


rue Felters Company 


210-U SOUTH STREET e BOSTON, MASSACHUSETTS 





NEWPORT 
MENTUEKY 
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Made in 50 and 60 cy. — 


Who will 


you get to 
fill your 
Plastic Prescription? 


Plastic moulders may never become as numer- 
ous as boot-black parlors, but you'll certainly 
have plenty to choose from. Unfortunately, 
many of them will be passable machinists, but 
poor mixers. In other words, they won't know 
the “prescription” end of the business — what 
exactly to use for which specific service. And 
small deviations from exactness can cause big 
losses in postwar merchandising. It will pay 
you to contact the R.E.C. organization — men 
who really know plastic composition. Write us. 


ADDRESS: 1260 HIGHLAND STREET 





Order Now 
for 1946 


By anticipating your needs 
and placing a tentative order 
now to meet your future 
transformer requirements, 
you will be able to speed 
up reconversion considerably. 


We are already booking 
orders for next year. First 
come — first served! 


460/230 primary — 
115 secondary 


DONGAN ELECTRIC MFG. COMPANY 






i 
' 
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2979 FRANKLIN ST. 
DETROIT 7, MICH. 


NOVEMBER 1945 





‘Since Nineteen-Nine # 
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Approved 
DYNAMOTORS, 


4 


‘rom THE SMALLEST IN SIZE 
“7o THE LARGEST IN OUTPUT 


Engineered and built by specialists, EICOR 
DYNAMOTORS have earned their fine 
reputation through years of exacting serv- 
ice. These dependable units furnish the 
necessary high voltage power for commu- 
nications, direction finding, radio compass 
and other controls. 


Our complete line of frame sizes makes 
possible the widest available range of dy- 
namotor output ratings in the most com- 
pact sizes and weights. This assures the 
most economical size and weight for every 
need! 


The experience and skill of Eicor Engi- 
neers are instantly available to help you 
on any problem involving Dynamotors, 
Motors, or Inverters. 


SEND FOR HELPFUL DATA FOLDER 
This handy folder gives useful data 
and information on EICOR Dyna- 
motors, D. C. Motors, and other Rotary 
Electrical Equipment. Write for it! 


MAK. OUTPUT 7 
war's wich 


2% Ibs 
2% Iby 


2V%e in 47% in 
2% in 4%, in 





3%e in 
4Yeo in 
42 in 
SYs in 


6K in. 


5% to 8'V2 in 
6 to 7¥% in 
62 to 8 in 
8% to 10m 
9% to 12 mn 


42 to 7 Ibs. , 


6% to 9 Ibs 
11% to 13% Ibs 
17 to 21% Ibs 
28 to 36 Ibs 


Ee 1cCoR ol] RIC. 1501 W. Congress St., Chicago, U.S.A. 


DYNAMOTORS « D. C. MOTORS + POWER PLANTS * CONVERTERS 
oo) ae ea al ke al le ee Sl 
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TRANSFORMERS 


Up to 10 KVA from Standard Parts 


The Chicago Transformer Corporation specializes 
in, and is equipped to handle, both the design 
and manufacture of Custom Transformers for new 
applications. 


Given the description, and the electrical results 
desired, our organization should best be able to 
solve your new and difficult transformer problems. 


CHICAGO TRANSFORMER 
CORPORATION 


an: T ADD N ae ae e CHICAG 


Get the help of this new aid 
to industry—/hotocopying! 


New, handy unit copies any- 
thing! Saves time, money, 
labor, in offices and plants. 


of BLUEPRINTS, PENCIL SKETCHES, 
LETTERS, SPECIFICATIONS, 
CHARTS, WIRING DIAGRAMS, 
TRACINGS (over 100 others) 


Now, right in your office or plant , 
you can make copies of anything 
—written, typed, printed, drawn, 
or photographed — even if on 
both sides! Clear, permanent, 
error-proof photocopies—at amaz- 
ingly low cost! APECO makes them 
at l-a-minute speed—saves hours 
of drafting and typing—expe- 
dites work. No darkroom or tech- 
nical knowledge needed—even a 
boy or girl easily operates APECO. 


Send for your free 
copy of this informative 
book! 


...fells how APECO Photocopying can serve you 


See how you cari save time, money, labor, and assure 
accuracy with this most modern method of copying. 
APECO'S 20-page, fully illustrated book gives you the 
story of Photocopying—shows graphically the “‘what” 
and “how” of this amazingly simple procedure. Yours 
without obligation. Write, today: 
AMERICAN PHOTOCOPY EQUIPMENT CO, 
2849 N. Clark St., Dept. AB115, Chicago 14, Il. 
Representatives in principal cities and Canada) 


PHOTOEXACT 


™ aes ae] / 


AMERICA’S MOST WIDELY 
USED PHOTOCOPY EQUIPMENT 


<< 4 
Whaamline 
YOUR COPYING | 

WITH 


Vaasa 
a 


- 
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NORTON (N) INSTRUMENTS 


NORTON PORTABLE 
AMMETERS — VOLTMETERS 


(SHOCK-RESISTANT) 


Reliable, sturdy, portable Ammeters and Voltmeters 
for testing purposes. These instruments are built to 
maintain accuracy under hard usage in aviation, ma- 
rine, and industrial service, power plants, and electri- 
cal repair work. 

Hand calibrated, hand drawn dials assure accuracy at 
every part of the scale. Supplied with knife-edge pointer 
and mirror reflector for quick, accurate reading. 


Send for Complete Catalog 


NORTON Electrical Instrument Co. 


75 HILLARD ST., MANCHESTER, CONNECTICUT 


DON’T GAMBLE with 
HAND OILING! 


It’s a trust-to-luck method 
—too much oil or too little. 


Modernize your machines with 
TRICO Visible, Automatic OIL- 
ERS and safeguard your cus- 
tomers’ costly investment with 
complete freedom from bearing 
failures, fire and accident 
hazards. 


There’s a style for every ap- 
plication. 


WRITE FOR CATALOG 


YOUR? POST-WAR PLANS 


undoubtedly are at work 
now. For er results and 
lower costs Ilsco Products 
are indispensable. Learn the 
newest developments in 


ELECTRICAL CONNECTORS 
e 


e oa 
FABRICATED COPPER 
TUBE PARTS 


e . e 
Get our Catalog. Ask our Engineers 
to_help in your problems, 


ILSCO COPPER TUBE & PRODUCTS 
CO. Inc., Cincinnati, Ohio 


Please rush us 48-page illustrated catalog. 
| Name 
Firm Name 


ELECTRICAL MANUFACTURING 






















DU yaa atlas 


\ 


RATOR 


RING 


Illustrated 
is the Kurz 
and Root 
self -excited. 
self-regu- 
lated AC 
generator 
for flange 
mounting, and a typical assembly 
showing the overall compactness 
attained by utilizing this flange 
mounted generator, that is mounted 
directly to the engine by means 
of an adaptor to fit the engine 
fly wheel housing. This single bearing flange mounted gen- 
erator is in addition to our standard 2 bearing generator, 
and can be furnished with several types of adaptors to fit 
standard SAE bell housings . . . built in ratings from 1.25 
to 18.75 KVA, both 50 or 60 cycles. Complete information 
upon request. If you do not have the com- 
plete Kurz and Root catalog, send for a 
copy of it now 











APPLETON ~ 
weed 


WISCONSIN 





INSULATED ELECTRICAL 
WIRE 


FOR RADIO, ELECTRONIC and 
COMMUNICATION APPLICATIONS 
LARGE 
STOCK 
ON HAND! 


IMMEDIATE 
DELIVERY! 


WIRE — #22 gauge to #4 gauge 


Available in single and multi-conductors 


We have all types of wire in a variety of insulations and 
conductors applicable for many uses. 


We manufacture cord sets, cables, motor leads and attach 
switches, terminals and plugs of all kinds. 


* *. 2 
JOIN OUR CUSTOMER LIST 
Write for Circular No. 6B today. 


UTE e-ld  e a ete 


4108 N. PULASKI RD., CHICAGO 41, ILLINOIS 


NOVEMBER 1945 


Fast and accurate 
mass-production of 


Laminated Plastics 


A. THE MODERN TAYLOR PLANT, bank after 
bank of machines for drilling, punching, turning, 
shaving, screw machining, and other operations 
are designed for the mass-production of accu- 
rately-sized electrical parts of Phenol Fibre or 
Vulcanized Fibre. 


For example, the bases for insulator switches 
and the end lamina for a fractional horsepower 
motor shown above are turned out in one, simple 
operation (punching), yet each is fabricated from 
a different material having different character- 
istics designed to fulfill special functions. 


The electrical industry leans heavily on Taylor 
Research and Taylor Engineering for the design 
and production of hundreds of different fabri- 
cated parts from a dozen or more materials in 
the field of Laminated Plastics. If you have such 
a problem, take it to Taylor. Our engineers will 
be glad to help you with your plans, without 
obligation. Write our nearest office today. 


TAYLOR FIBRE COMPANY 
LAMINATED PLASTICS: Phenol Fibre - Vulcanized Fibre 
Sheets, Rods, Tubes, and Fabricated Parts 
Norristown, Pennsylvania ¢ Offices in Principal Cities 
Pacific Coast Headquarters: 544 S. San Pedro Street, Los Angeles 13 
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te A 
PACKAGED FINISH 
for your 


POST WAR PRODUCT 


NICKELOID 42/422 METALS 


* Yes, in these forthcoming days of 
straight-line production, pre - plated 
Nickeloid Metals will figure large in 
the plans of many an American manu- 
facturer. These are the days when a 
raw material comes ‘‘packaged’’ with 
the ultimate finish already durably 
plated . eliminating the delays in 
time, in handling, and in plating in your 
plant. Use one of the many beautiful 
Nickeloid pre-plated Metals and 
thus improve appearance and lower 
production costs. Write us for more 
Thiele shite e | 

Sf 

% 


iF 


NICKELOID 


METALS 


(Pre-Plated) 


ae Te TaN 


NICKEL ~ CHROMIUM~ BRASS + COPPER - ZINC 
Evcetys - peated TO ALi COMMON Base METALS 


< sstablished 1898 
“< 
S PERU, ILLINOIS 


ALSO LACQUERED COLORS \) 


SHEETS AND COILS 
RS 











MANPOWER 


AVAILABLE e WANTED 


Address all keyed replies to the box number indicated, 
c/o ELECTRICAL MANUFACTURING, 
1250 Sixth Ave., New York 20, N. Y. 








RESEARCH ENGINEER 


Unusual opportunity for capable engineer experienced ;; 
design and research work of air conditioning and refriger, 
tion equipment to operate new modern laboratory for inte. 
nationally known manufacturer of Air Conditioning ay 
Refrigeration equipment. All replies will be confidentia) 
Please give outline of qualifications. Box B-65. 


Sales manager with long record of accomplishment seekin; 

new connection providing broader field. Capable of organi: 

ing complete sales operation including advertising and salu 

promotion. Excellent cooperator, aggressive and resourceft| 

Past experience includes electrical and mechanical meas. 

ing instruments together with many other electrical proi-f 
ucts sold direct and through wholesalers. Compensatio 

subject to mutual agreement. Box B-80. 


AVAILABLE ; 
PACIFIC COAST SALES ENGINEERING REPRESENTATION 


SUCCESSFUL, AGGRESSIVE, “BUSINESSMAN-ENG! 
. NEER” wishes to represent an electrical or mechanica 


equipment manufacturer, under an agency arrangement. 01 
the West Coast. Qualifications: Salesman ten years; national 
sales manager twelve years; University graduate engineer § 
extensive electrical and mechanical application engineering 
experience; responsible, permanent West Coast resident 
Known favorably and nationally in several industries, wel 
able to finance all operations toward a sound, active ani 
profitable sales engineering coverage for an enterprising 
equipment manufacturer Inquiries held in strictest con 
fidence. Box B-81. 


An unusual opportunity with- large internationally know 
manufacturer of Air Conditioning and Refrigeration equip 
ment for capable design engineer of refrigeration con- 
pressors and condensing units to work as assistant to chie! 
All replies will be confidential. Please outline qualification: 
Box B-64. 


WANTED 


An old established manufacturer wants graduate electrical 
engineers with design experience in sub-fractional A. C 
and D. C. motors. Also mechanical designers for smal! 
power operated devices. Permanent and responsible pot 
tions for qualified men. Location North Central Ohio. For 
personal interview, please write giving full details including 
salary expected. All replies confidential. Box B-78. 


MANUFACTURERS’ REPRESENTATIVE 
Representing two manufacturers of high esteem. Coverilé 
Metropolitan District. Selling to electrical jobbers, utilitr 
companies, radio, appliance and lamp manufacturers, etc 
Would like additional line. Box B-82. 


DEVELOPMENT ENGINEER AVAILABLE 


Technically trained and long experienced specialist in ca 
culation, design, manufacture of electric motors, batter! 


trucks, special machinery and equipment. Competent t 
modernize your products, secure new ones, standardiz 
manufacture. Box B-79. 


EXECUTIVE ENGINEER 


Electrical and mechanical with background of desigi- 
production—sales and _ service responsibility includin 
branch office work now employed in Eastern area with lar 
national corporation wants to return to Pacific Coast. I" 
terested in sales or executive factory position in engine?’ 
ing and service. Box B-77. 
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Motorless and Motorized 


SPEED 
REDUCERS 


1/50 to 71/2 HP. 
08 to 450 R.P.M. 


For SLOW SPEEDS 


Janette Speed Reducers offer 


these outstanding advantages: 
No jack shafts, pulleys, belts, sprock- 
ets, or chains needed. The ratio of 
speed reductionis positive. Excep- 
tionally low installation cost, be- 
cause of their compactness. Motors, 
a and gear boxes are all Janette 

uilt, eliminating divided reponsi- 
bility for their successful operation. 
A large number of styles are avail- 
able tomeet various kinds of appli- 
cations. Efficient, high speed, low 
cost motors can be used. The con- 
struction permits easy access to all 
parts, resulting in low cost mainte- 
nance. Catalog Upon Request. 


Janette Manufacturing Company 
556 W. Monroe St. Chicago 6, ILL. 


Do You Know ALL of the Advantages 
of Infra-Red Ray Drying with 
NALCO DRITHERM 3 sicvenr LAMPS? 


FILAMENT 
Radiant Energy Drying, 
baking, heating and de- 
hydrating is the modern 
method — cuts drying 
costs, saves time, uses 
minimum space, produces 
uniform results. 


Available in Inside-Silvered (self reflecting) or clear glass types. 





























Learn all of the advantages of the Infra-Red ple 
process — Write for your free copy of “Drying ee 00 










Problems Made Easy” today. 


North American Electric Lamp Co. 
1082 TYLER STREET ST. LOUIS 6, MISSOURI 


INFRA-RED 
DRITHERM 






Prompt delivery, 


— r specif tour, Tension 

ity Products exactly t? dimension, Wrregule and_ Finishing, etc. 

Quality Pron 'Flat, specia Cuppe GS, any de ign. 

any quong, Friction, Formed, 00° METAL TAMPINGS, 
Is Iso 


ications. 


and Spring, 


ee Ask for Catalog 


THE QUADRIGA MANUFACTURING CO. 
Incorporated 1894. “Half a Century” 
215 W. Grand Ave., Chicago 10, Ill. 
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If you plan on using 
one or nore of the electronic de- 
velopments of. wartime in your 
postwar manufacturing, then let 
Acme engineers as- 
sist you in making 
a better perform- 
ing, greater service 
product through 
proper transform- 
er design. 


The transformer (at right) is Acme designed 
to provide better performance for a resis- 
tance type welder. 


The transformer (at left) is one of the many 


Acme standard design radio transformers 
that can be produced in quantity. 


THE ACME ELECTRIC & MFG. CO. 


General Offices: Cuba, N. Y. 


Aeme_«tti> Eloctrte 
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WARD LEONARD ELECTRIC COMPANY - 34 SOUTH ST. - MOUNT VERNON, N. Y. 
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WHOLE RE 


— 


Bulletin 105 — “‘Little Giant Relay" sin- 
gle pole, single and double throw. Con- 
trols % HP on 115-230V. 


Bulletin 106—Midget Relays for light 
duty available in single and double pole, 


single and double throw. 


WARD LEONARD RELAYS include types and sizes for every application. 
They al] have crisp action, are dependable and durable yet consume but 


LAY STORY 


Bulletin 81— Intermediate Duty Relays 
in single and multipole arrangements, 
single and double throw. 


Bulletin 362 — Motor Driven Time Delay 
Relays for operation on alternating 
current. 


Bulletin 104 — Midget Relay for tight 
places—Vibration resistant—Double Pole, 
Double Throw — Available for 6 to II5 
volts A.C. or D.C. - 


little current. Send for the data bulletins of interest to you. 


RELAYS + RESISTORS * RHEOSTATS valine 


Electric control 


A 
i 


Offices in all principal cities 


devices since 1892 


Bulletin 131 and 132 — Heavy Duty Re- 
lays single and multipole, single and 
double, contacts rated up to 25 amp. 
on 125-250V. 


Bulletin 251 — Sensitive Type Relays for 
direct and alternating current operating 
on .014 watts. 


Bulletin 351— Thermal Time Delay Re- 
lays with thermostat built into relay 
assembly. 


Bulletin 103 — Aircraft Power Relay. Sin- 
gle Pole, Single Throw for 24 volts at 25 
amps. D.C. Withstands high values of ac- 
celeration of gravity, shock, and vibration. 


BONDS 
[. «a & 
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ELECTRICAL MANUFACTURING Whole , 


Acme Electric Mfg. Co.. 

Acme Wire Co. 

Acro Electric Co... 

Adams & Westlake Co.. 
Aerovox Corp. 

Aircraft Screw Products Co. os ‘Ine.. 
Akron Porcelain Co. 
Allegheny Ludlum Steel Corp. 
Allen Mfg. Co., The 

Alliance Mfg. Co. 

Allied Control Co., Inc. ; 
Allied Electric Products Co. 
Aluminum Co. of America 
Ambroid Co., Inc. 

American Brass Co. 


American Gas Accumulator Co... 


American Insulator Corp. 
American Lava Corp. 
American Magnesium Corp. 
American Nickeloid Co. 
American Phenolic Corp. 


American Photocopy Equipment. Co... BS 


American Screw Co. 
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And pays off handsomely too ... for example look at the 
power drives on this machine. They incorporate a motor, a 
Trelis Phere unit and an electric brake (for quick, controlled 
rey) Til: ALU al Ml a co ae 
All of these .. . the motor, the gear reduction, the electric brake 
and the flange mounting .. . all are standard Master units that 
easily combine into one compact, integral power-package. This 
integral construction permits many parts to be stripped away 
from both the power unit and the completed machine and pays 
off handsomely in savings in material .. . savings in space. 
See how the designer of this machine has used these in- 


tegrally built Master units to secure power right where he needs 


Probably you will not need exactly this same combination of 


explosion-proof types ... with Gearheads, Speedrangers and 





Unibrakes .. . for every type mounting .. . and 
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Next time you need motors for your plant or 





your product, investigate Master's universal ik 
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that is just right for the job. 







THE MASTER ELECTRIC COMPANY 
DAYTON |, OHIO 





it... and at exactly the right speed. How else could he have 

achieved such a compact, clean-cut, economical design? 

motor features, but Master motors are available in any size 

from 100 down to 1/10 horsepower and in all cycles, phases, at ‘ : 4 
and frequencies . . . in open, splash-proof, fan-cooled, and 





in metals... 
_-Revere has them NOW 


Revere knows well how precious.to the-nartorr€ach of these post-war 
___days-earrbey anid how crippling to industry and employment could be 
a shortage of essential metals. That is why, since V-J Day, Revere has 
been in full production for peace. 
~~ Fortunately, Revere metals can serve the needs of creating as well 
as those Of~destroying, can make as fine bathroom fixtures as bomb 
fuses, as excellent radiators~ fax_automobiles as for half-tracks. No 
difficult reconversion problems have € Stifted-the outpouring of Revere 
metals. — 

Revete.copper, brass, bronze, aluminum, magnesium, steel, are 
ready now, ate.already busy in thousands of plants helping shorten 
the period of reconversion for industry and for the nation. 

We are able and eagef'to.do more. One inevitable result of Revere's 
war.effort has been that not ont r ability to produce, but our ability 
to give service, have been cued ater times. Revere research has 
probed firther and deeper. Revere Technical Advisors are armed with 
greater knowledge and experience. New metheds, metals and ma- 
chines may save precious time or cut all-important.cost for users 
of our metals, 

In all these ways Revere is ready mow to serve the manufacturing 

d building industries to help-you prove immediately that America 
is even greater in peace thari she proved to be in war. In the same way 
Revere is ready to serve home Owners with its building products which 
are stocked by Revere Distributors in all parts of the country. 
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Sales Offices\in principal cities, Distributors everywhere 


. ¥ Revere District Sales Offices are located in the following cities: 
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‘ ie . Cincinnati, O. Cleveland, O. Dallas, Texas 
( : * Dayton, O. Grand Rapids, Mich, Hartford, Conn. _ 
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: : it : Milwaukee, Wis. Minneapolis, Minn. New York, N. Y. 
Listen to the Human Adventure 35 < Philadelphia, Pa, Pittsburgh, Pa. Providence, R. I. 
on the Mutual Network every 5 " St. Louis, Mo. San Francisco, Calif. Seattle, Wash. 
Sunday evening, 9 to 9:30 a The Revere Office nearest you is at your service. 
P. M., Eastern Time. 
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